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~ Spectrum Glass 

John Schantz 
Inspector 
Puget Sound Clean Air Agency 
11 0 Union Street 
Suite 500 
Seattle, WA 98101-2038 

Subject: Recent Source Test Report 

Dear Mr. Schantz, 
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\IR i-IGF.Nr.\ 

January 13, 2004 

We have completed all of the requirements of the Notice of Violation Number 3-000187. 
In this, we were required to perform a source test on Furnace 2 and Furnace 4. · 

I am sending the report on this Performance Test as requested . This report includes 
tests on Furnace #2 and Furnace #4. We followed the source test plan submitted and 
approved by you prior to testing. The results show that we are well within the allowable 
limits of the Order of Approval number 6497. We also sho'Ned that we were within the 
limits of 40CFR Subpart CC. We believe this satisfies the corrective action order 
described in the Notice of Violation. 

Thank-You for your guidance and assistance in helping us get this done. Please advise 
if you have any questions or comments. 

Cc: Fred Austin 
Shorty Seel 
Sherry Van Mondfrans 

Best Regards, ... -
~,•7 //{ !;f5Lr t/. 
LarryWitsell 

Glass Technologist 
Spectrum Glass Company 
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SECTION 1 

INTRODUCTION 

Section 1 
Introduction 

Spectrum Glass Company operates a glass manufacturing facility in Woodinville, 

Washington . Spectrum Glass Company (Spectrum Glass) contracted TRC 

Environmental Corporation (TRC) in Woodinville, Washington to quantify particulate 

matter and opacity emissions at the #2 and #4 glass melting furnace stacks on November 

24, 2003. The furnaces were tested while operating at their normal production rates 

using electrical power and natural gas to melt and refine glass. The production rates 

during these emission tests were approximately 1 ,050 and 950 kilograms per hour (kg/hr) 

for Furnaces #2 and #4, respectively. These emissions tests were performed to 

demonstrate compliance with the requirements of the Puget Sound Clean Air Agency 

(PSCAA). 

All testing procedures were conducted in accordance with the guidelines published in the 

July 2001 edition of the US Environmental Protection Agency (EPA) document Title 40, 

Code of Federal Regulations, Part 60 (40CFR60), Appendix A, Methods 3A, 5, 9 and 22. 

Method 3A(modified) was performed to quantify Oxygen and Carbon Dioxide emissions 

for use in molecular weight calculations. Triplicate sixty (60) minute Method 5 tests were 

performed on each baghouse stack. Method 5 was performed to quantify particulate 

matter emissions. During daylight hours, Method 9 was performed to observe visible 

emissions (opacity). A total of eighteen (18) minutes of opacity readings was collected (6 

minutes for each emissions test). During nighttime hours Method 22 was performed to 

observe visible emissions. A total of six (6) minutes of continuous opacity readings was 

collected for each emissions test. No visible emissions were observed during 

performance of Method 22. 

The test program is summarized in Table 1.0. 

1 



Section 1 
llttroduction 

Table 1.0 
Source Test Parameters and Methodology 

. 
Source(s) - Test Parameters ~Test Me.thodoloQv . - T 

#2 & #4 Glass Melting Three (3) 60-minute EPA Method 3A(modified) 
Furnace Baghouse tests for particulate EPA Method 5 
Stacks matter 

#2 & #4 Baghouse 18 minutes of 15- EPA Method 9 
Stacks (18 mins. second opacity 
Each) readings 

QR 

#2 Baghouse only 6 minutes of EPA Method 22 
continuous 
observation for 
opacity 

The source description, test procedures and quality assurance activities are described in 

the subsequent sections. All supporting field data, analytical reports, calibration records, 

and project participants are provided in appendices. 
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SECTION 2 

SUMMARY OF TEST RESULTS 

Section 2 
Summary Of Test Results 

The test crew utilized the following EPA 40 CFR 60, Appendix A Reference Methods: 

• 

• 
• 
• 

Method 3A 

Method 5 
Method 9 
Method 22 

Determination of Oxygen and Carbon Dioxide In Emissions from Stationary 
Sources (modified) 
Determination of Particulate Matter Emissions from Stationary Sources 
Visual Determination of the Opacity of Emissions From Stationary Sources 
Visual Determination of the Fugitive Emissions From Material Sources and 
Smoke Emissions From Flares 

Particulate matter emission concentration results are reported in grains per dry standard 

cubic meter (gr/dscf). Particulate matter emission rates results for are reported in pounds 

per hour (lb/hr) and grams per kilograms (g/kg) of flat glass produced. Opacity emissions 

are reported in percent (% ). 

For this test program, particulate matter emission results were not blank-corrected. 

Section 60.296 of Subpart CC in 40CFR60 allows for a zero production correction of 454 

g/hr for flat glass. When this factor is subtracted from the measured particulate matter 

emissions, the results are then reported as zero. 

A summary of the test results as compared to the emissions limits as specified by PSCAA 

and 40CFR60, Subpart CC is provided in Table 2.0. 
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Section 2 
Summary Of Test Results 

Table 2.0 

Summary of Average Results and Permit Limits 

Test Identification 

FURNACE #2 
Method 5 

Method 22 

FURNACE #4 
Method 5 

Method 9 

#2 & #4 Glass Melting Furnace Stacks 

Pollutant 

Particulate 
Matter 

Volume of 
Gas 

Collected 

Visible 
Emissions 

Particulate 
Matter 

Volume of 
Gas 

Collected 

Opacity 

November 24, 2003 

Spectrum Glass Company 
Woodinville, Washington 

Emission 
Unit Run 1 Run 2 

gr/dscf 0.003 0.006 

lb/hr 0.134 0.286 

g/kg 0.058 0.124 

g/kg 0.0 0.0 

dscf 56.756 41.924 

% 0 0 

gr/dscf 0.004 0.004 

lb/hr 0.164 0.158 

g/kg 0.078 0.076 

g/kg 0.0 0.0 

dscf 38.711 37.103 

% 0 0 

Run 3 
Averaae 

0.004 0.004 

0.212 0.210 

0.092 0.091 

0.0 0.0 

41.302 46.601 

0 0 

0.006 0.005 

0.226 0.182 

0.108 0.087 

0.0 0.0 

36.510 37.441 

0 0 

1 Reported results reflect use of zero correction factor (454 g/hr subtracted from measured partic ulate matter) 
per Section 60.296 of 40CFR60, Subpart CC 
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Permit 
Limit 

0.010 

-
-

0.2251 

Minimum of 
30.0 dscf 

0 

0.010 

-
-

0.225
1 

Minimum of 
30.0 dscf 

0 



Section 3 
Source Process Description 

SECTION 3 

SOURCE PROCESS DESCRIPTION 

Spectrum Glass Company operates two (2) glass melting furnaces fitted with 

baghouses for emission control devices (ECDs). Refer to Table 3.0 for process data 

recorded by the plant personnel during the emissions tests. 

Table 3.0 Process Parameters 

' -
Parameter Unit Run 1 Run 2 Run 3 Averaae 

FURNACE #2 pounds glass 2,573 2,496 2,611 2,560 
Process Rate 

Baghouse Pressure Drop inches 4.9 4.9 4.9 4.9 

·Baghouse Inlet Temp " F 252 252 252 252 

Natural Gas Used te natural gas 2,393.91 2,231 .45 2,393.60 2339.65 

FURNACE #4 pounds glass 2,199 2,164 2,199 2187 
Process Rate 

Bag house Pressure Drop inches 5.5 5.5 5.5 5.5 

Baghouse Inlet Temp " F 349 349 349 349 

Natural Gas Used te natural gas 2,561 .58 2,231.45 2,393.60 2395.54 
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Section 4 
Sampling And Analytical Procedures 

SECTION 4 

SAMPLING AND ANALYTICAL PROCEDURES 

All sampling and analytical procedures used in this test program were based on 

procedures published by the Environmental Protection Agency. These sampling and 

analytical procedures are contained in 40 CFR 60, Appendix A published by EPA. 

Copies of these methods are available from the EPA EMTIC electronic bulletin board or 

the Code of Federal Regulations. 

4.1 OVERVIEW 

This section describes the procedures that TRC followed during the field-sampling 

program. Throughout the program TRC followed 40 CFR Part 60, Appendix A test 

methods. 

The remainder of this section is divided into several subsections: Field Program 

Description, Pre-sampling Activities and Onsite Sampling Activities. 

4.2 FIELD PROGRAM DESCRIPTION 

TRC personnel conducted the field sampling and the following test methods from 40 

CFR, Part 60, Appendix A were used: 

• 

• 
• 
• 

Method 3A 

Method 5 
Method 9 
Method 22 

Determination of Oxygen and Carbon Dioxide In Emissions from Stationary 
Sources (modified) 
Determination of Particulate Matter Emissions from Stationary Sources 
Visual Determination of the Opacity of Emissions From Stationary Sources 
Visual Determination of the Fugitive Emissions From Material Sources and 
Smoke Emissions From Flares · 

4.3 TESTING METHODOLOGY 

4.3.1 Traverse Point Location (EPA Method 1) 

EPA Method 1 is performed as referenced by EPA Method 5. The procedures specified 

by EPA Method 1, "Sample and Velocity Traverses for Stationary Sources", were followed 

to determine the number and location of traverse points to be used for the stratification 
6 



Section 4 
Sampling And Analytical Procedures 

testing and velocity traverses. The number of straight run stack diameters (equivalent 

diameters) upstream and downstream from the sample ports were used to determine the 

minimum number of traverse points required. Parallel or non-cyclonic gas stream flow 

was verified using a Type-S Pitot tube connected to an inclined-vertical oil manometer. 

The manometer has 0.01-inch gradations on the inclined scale and 0.10 inch gradations 

on the vertical scale. In practice, the Pitot tube is rotated so the planes of the face 

openings are perpendicular to the stack cross-sectional plane. This is referred to as the 

0-degree reference position. A zero manometer reading obtained in this position 

indicates no cyclonic flow. If the manometer does not read zero, the Pitot tube is rotated 

up to a 90-degree yaw angle until a zero reading is obtained. The angle of rotation is 

measured to the nearest degree. All traverse points were examined in this fashion. If the 

average of all the rotation angles are less than 20 degrees, the reference method 

sampling ports was located at a point in the exhaust gas stream that is considered to be 

non-cyclonic. 

The #2 Glass Melting Furnace stack has a 37-inch inside diameter (ID). The straight 

and unobstructed length of the stack before "B" the sample ports is approximately 

twenty feet (20') or 6.5 diameters and the straight and unobstructed distance after "A" 

the sample ports is approximately ten feet (1 0') feet or approximately 3.2 diameters. 

For this test program, the maximum number of traverse points or twenty four (24) 

traverse points were selected for sample collection to allow for sampling tow and one 

half (2.5) minutes per point to collect the samples over a sixty (60) minute sample 

period. 

The #4 Glass Melting Furnace stack has a 40-inch inside diameter (ID). The straight 

and unobstructed length of the stack before "B" the sample ports is approximately thirty 

feet (30') or 9.0 diameters and the straight and unobstructed distance after "A" the 

sample ports is approximately ten feet (1 0') feet or approximately 3.0 diameters. For 

this test program, the maximum number of traverse points or twenty four (24) traverse 

points were selected for sample collection to allow for sampling two and one half (2.5) 

minutes per point to collect the samples over a sixty (60) minute sample period. 

7 



Section 4 
Sampling And Analytical Procedures 

During the Method 5 tests at each furnace, the sample probe tip was moved to the 

minimum number of traverse points in each of the two (2) test ports, which are located 90 

degrees apart, in each of the circular stacks. At each of the furnaces, 12-point traverses 

were performed in each of the two test ports at 2.1, 6.7, 11.8, 17.7, 25.0, 35.6, 64.4, 75.0, 

82.3, 88.2, 93.3, and 97.9 percent of the stack diameter. A copy of each stack schematic 

with the actual traverse points used is included in the appendices of this report. 

4.3.2 Stack Gas Velocity and Volumetric Flow Rate (EPA Method 2) 

EPA Method 2 is included in EPA Method 5. The procedures delineated by EPA 

Method 2, "Determination of Stack Gas Velocity and Volumetric Flow Rate (Type-S 

Pitot tube),'' were followed to determine the stack gas velocity and volumetric flow rate. 

From the results of the measurements taken in the preceding section to determine the 

number and location of traverse points, a velocity and temperature traverse was 

conducted for each test run. A Type-S Pitot tube and K-Type thermocouple was 

positioned at each traverse point, The Pitot tube differential pressure and exhaust gas 

temperature data was recorded on field data sheets. The Pitot tube was connected to 

an inclined-vertical oil manometer and the thermocouple was connected digital 

temperature readout. The Pitot tube, thermocouple and readout devices were 

calibrated in accordance with US EPA requirements prior to and after field use. 

4.3.3 Oxygen and Carbon Dioxide Emissions (EPA Method 3A(modified)) 

Molecular weight of the stack gas was determined using a modified Method 3A. EPA 

Method 3A "Determination of Oxygen and Carbon Dioxide Concentrations In Emissions 

From Stationary Sources (Instrumental Analyzer Procedure)" was modified to incorporate 

the use of gas sample bags. A gas sample was collected into a tedlar bag during each 

test run. The gas samples were later analyzed using appropriate gas analyzers in the 

TRC lab. 

8 



SectioJt 4 
Sampli11g A11d A11alytical Procedures 

4.3.4 Stack Gas Moisture Content 

The moisture content of the stack gas was determined gravimetrically from the weight 

gain in each impinger from the Method 5 sampling trains. 

4.3.5 Particulate Matter (EPA Method 5) 

The EPA Method 5 sample train (Reference Figure 5.1) consisted of a stainless steel 

buttonhook nozzle attached to a heated glass lined stainless steal sheath probe. A 

thermocouple and S-type Pitot tube are permanently attached to the probe for 

measurement of stack gas temperature and velocity. Sample gas was drawn through 

the nozzle ·and probe and then through a heated glass fiber filter. The gas stream 

temperature across the filter was kept at 248 ± 25 oF. 

Particulate matter collected on the filter, within the probe, and all connecting glassware 

from the filter holder top to the probe end was recovered, desiccated, and weighed to 

determine the total particulate catch. In the TRC laboratory, reagent and filter blanks 

was carried throughout the gravimetric analysis procedures. Each gravimetric sample 

was weighed to constant weights of± 0.5 milligrams following desiccation in a cabinet 

desiccator. The Mettler AB204-S electronic balance used to obtain weights is set to a 

time integrating mode with a readability of 0.01 milligrams. The balance is calibrated 

prior to every weighing session. The balance is also certified by Mettler on an annual 

basis. For this project, a reagent blank was also analyzed in the same manner as the 

samples. For this test project, particulate matter emissions results were not blank­

corrected. 

Upon exiting the filter, the gas was drawn through a series of four impingers. The 

impinger system was as follows: 15
\ 2nd, and 3rd contained 100 ml of Deionized (01) 

HzO and the 4th contained approximately 200g of silica gel. This apparatus comprised 

the back-half portion of the sampling train. Following the impinger system the gas was 

9 



Section 4 
Sampling And Analytical Procedures 

drawn through a dry gas meter, a calibrated orifice, and a leak-free pump. 

Sampling was conducted isokinetically from sampling points pre-determined in EPA 

Method 1. A minimum of 60 minutes per test run was performed. 

Leak checks on the particulate train were performed before and after each sampling 

run. All leak checks and leakage rates are documented on the relevant field test data 

sheets. Pre-run leak checks are not required by the method but are required by TRC. 

The pre-run leak check was performed at a minimum vacuum setting of 15 in. Hg. The 

acceptance criterion for the particulate train is a leak rate of 0.02 cfm at the highest 

vacuum obtained during the run. All leak rates must be within the method criteria in 

order to validate the test run. 

4.3.6 Opacity Emissions (EPA Method 9) 

During daylight hours EPA Method 9 opacity emissions observations were performed 

using procedures outlined in EPA Method 9. The observer stood at a distance sufficient 

to provide a clear view of the emissions with the sun oriented in the 140° sector to his 

back. The line of vision was perpendicular to the plume direction, and did not include 

more than one plume diameter. During each test, the time, estimated distance to the 

emission location, approximate wind direction, estimated wind speed, description of the 

sky condition (presence and color of clouds), and plume background were recorded on a 

field data sheet at the time opacity readings are initiated and completed. A total of 18 

minutes of 15-second visible observations were collected at the baghouse stack before 

and after the emissions tests were performed. 

4.3.7 Opacity Emissions (EPA Method 22) 

During nighttime hours EPA Method 22 opacity emissions observations were performed 

using procedures outlined in EPA Method 22. The observer stood at a distance sufficient 

to provide a clear view of the emissions. The line of vision was perpendicular to the 

10 



Section 4 
Sampling And A~talytical Procedures 

to provide a clear view of the emissions. The line of vision was perpendicular to the 

plume direction, and did not include more than one plume diameter. When Method 9 

opacity readings were unable to be performed due to nighttime hours a total of 6 minutes 

of continuous visible observations were collected during each test. 

11 
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SECTION 5 

QUALITY ASSURANCE 

Section 5 
Quality Assurance 

TRC Environmental Corporation management is fully committed to an effective Quality 

Assurance/Quality Control Program whose objective is the delivery of a quality product. 

For much of TRC's work, that product is data resulting from field measurements, 

sampling and analysis activities, engineering assessments, and the analysis of 

gathered data for planning purposes. The Quality Assurance Program works to provide 

complete, precise, accurate and representative data in a timely manner for each 

project, considering both the project's needs and budget constraints. 

This section highlights the specific QA/QC procedures that were followed on this Test 

Program. 

5.2 FIELD QUALITY CONTROL SUMMARY 

5.2.1 Reagent Certifications 

All reagents used for this project conform to the specifications established by the 

Committee on Analytical Reagents or the American Chemical Society (ACS), or the 

best available grade. Included in the appendices of this report are copies of the 

pertinent reagent certifications. 

5.3 DATA REDUCTION, VALIDATION, AND REPORTING 

Specific QC measures are used to ensure the generation of reliable data from sampling 

activities. Proper collection and organization of accurate information followed by clear 

and concise reporting of the data is a primary goal in all projects. 

12 



Secti01t 5 
Quality Assurance 

5.3.1 Data Validation 

TRC supervisory and QC personnel use validation methods and criteria, appropriate to 

the type of data and the purpose of the measurement. Records of all data are 

maintained, including that judged to be an "outlying" or spurious value. The persons 

validating the data had sufficient knowledge of the technical work to identify 

questionable values. 

The Field Team Leader and/or the QC Coordinator based on their review of the 

adherence to an approved sampling protocol and written sample collection procedure 

validate Field sampling data. 

The following criteria was used to evaluate the field sampling data: 

Use of approved test procedures; 
Proper operation of the process being tested; 
Use of properly operating and calibrated equipment; 
Leak checks conducted before and after test. 

5.3.2 Data Reporting 

All data was reported in standard units depending on the measurement and the ultimate 

use of the data. 

The bulk of the data was computer processed and reported as follows: 

Exhaust Gas Stream 
1 . Stack exhaust 

a. Stack exhaust flow rates (reported in dscfm and acfm) 
b. Stack exhaust moisture content 

2. Gas Diluents and Pollutants 
a. Particulate Matter - gr/dscf, lb/hr 
b. Opacity - % 

13 
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COMPUTER PRINTOUTS OF RESULTS 



TRC . TEST DATA SUMMARIES 
Client: 
Location: 
Unit: 

Spectrum Glass Company 
Woodinville, Washington 
Furnace #2 

EPA Method 5 w/PSCAA Back-Half· Particulate Matter & Condensible Particulate Matter 

Dates: 

Barometric Pressures: 

TABLE OF CONTENTS: 

Data Sheet 

Run 1 

11/24/03 

29.77 

Run Sheet - Run 1 
Run Sheet • Run 2 
Run Sheet - Run 3 

Calculation Sheet 

PM Cales 

Sampling Data Summary 

Parameter Run 1 Run2 

Total Sampling T ime, Min. 60 60 

Stack Gas Oxygen Content, 02% 20.0 20.0 

Stack Gas Carbon Dioxide Content, C02% 4.0 4.0 

Gas Sample Volume at Standard Conditions. cu. ft. 56.576 41.924 

cu.m. 1.602 1.187 

Dry Stack Gas Flow Rate {Dry, STP), dscf/min 6,103 5,968 

dscm/min 173 169 

Run 2 

11/24/03 

29.77 

Run 3 

60 

20.0 

4.0 

41.302 

1.169 

5,862 

166 

Run 3 

11/24/03 

29.77 

Average 

60 

20.0 

4.0 

46.601 

1.319 

5,978 

169 

TRC Environmental Corporation 
19874141st Place N.E. 
Woodinville, WA 98072 
Phone: (425) 489-1 938 

Fax: (425) 469-9564 

Project Number 41613-0010-00000 

Metl>od 5-BH- Furnace #2TOC 



TRC Environmental Corp. 
19874 141st Place N.E. 
Woodinville, WA 98072 
Phone: (425) 489-1938 
Fax: (425) 489-9564 

CLIENT: Spectrum Glass Company 
LOCATION: Woodinville, Washington 
UNIT: Furnace #2 

Data Input Sheet 

EMISSION MEASUREMENTS DEPARTMENT 

DATE: 11/24/03 
PROJECT NO.: 41613-0010-00000 

PERSONNEL: DCT/MLE 

The table below contains the results of testing and calculations performed by TRC on the date(s) listed. 

EPA Method 5 w/PSCAA Back-Half- Particulate Matter & Condensible Particulate Matter 

Parameter SYMBOL UNITS 

Test Number Run 1 Run 2 Run 3 
Test Date 11/24/03 11/24/03 11/24/03 
Start Time 1601 1725 1852 
Stop Time 1708 1830 2000 Average 
Stack Diameter ds inches 37 37 37 
Nozzle Diameter dn inches 0.456 0.402 0.402 
Barometric Pressure Pbar inches Hg 29.77 29.77 29.77 29.77 
Stack Static Pressure PQ inches H20 -0.50 -0.50 -0.50 -0.50 
Pilot Coefficient cp none 0.84 0.84 0.84 0.84 
Meter Calibration Factor y none 0.992 0.992 0.992 

DH@ none 1.719 1.719 1.719 
Stack Gas Oxygen Content 02 percent 20.0 20.0 20.0 20.0 

Stack Gas Carbon Dioxide Content C02 percent 4.0 4.0 4.0 4.0 
Net Moisture Gain (lmpingers w/SiGel) Ww grams 31.2 22.7 22.7 25.5 

Average Stack Temperature ts degrees F 167.5 154.7 146.0 156.1 
Average Meter Temperature tm degrees F 58.9 63.6 68.3 63.6 
Avg Delta H dH inches H20 2.825 1.523 1.487 1.945 
Average Square Root Delta H ASRdH inches H20 1.670 1.231 1.211 1.371 
Avg Velocity Head dP inches H20 0.081 0.070 0.070 0.074 
Average Square Root Delta P ASRdP inches H20 0.274 0.265 0.258 0.265 
Gas Sample Volume Vm cubic feet 55.941 41.964 41 .713 46.539 
Total Sampling Time min minutes 60 60 60 

Method 5-BH- Furnace #2/Data 1/12/2004 2:32PM 



TRC Environmental Corp. 
19874 141sl Place N.E. 
Woodinville, WA 96072 
Phone: (425) 489-1938 
Fax: (425) 469-9564 

CLIENT: Spectrum Glass Company 
LOCATION: Woodinville, Washington 
UNIT: Furnace #2 

EMISSION MEASUREMENTS DEPARTMENT 

DATE: 11/24/03 
PROJECT NO.: 41613-0010-00000 

PERSONNEL: DCT/MLE 

Field Data Run Sheets 

Tile table below contains the results of testing and calculations performed by TRC on tile date(s) listed. 

EPA Method 5 w/PSCM Back-Half- Particulate Matter & Condensible Particulate Matter 

RUN NO: Run 1 PAGE ONE Of ONE 

Mmes ""'point: u OPERA TOR: Doug Towne 

number ol OOinls: 24 
DGM DIFF STACK DRY GAS METER 

POINT TIME READING VEL. Sqrt PRESS. TEMP. TEMP{"F) 

NUMBER INITIAL Dp (in. H,O) 01> DH Sqrt. {'F) INLET OUTLET 
81 0 78.459 0.09 0.300 3.20 1.789 161 57 56 

2 3 0.08 0.283 2.90 1.703 164 56 56 
3 5 0.09 0.300 3.20 1.789 166 57 56 
4 8 0.10 0.316 3.60 1.897 166 57 56 
5 10 0.13 0.351 4.00 2.000 170 58 51 
6 13 0.12 0.346 3.90 1.975 172 58 56 
7 15 0.10 0.316 3.50 1.871 173 59 56 

8 18 0.10 0.316 3.50 1.871 173 59 56 
9 20 0.11 0.332 3.80 1.949 174 60 57 

10 23 0 .05 0.224 1.80 1.342 172 60 57 
11 25 0.05 0.224 1.60 1.342 171 80 57 

12 26 0.05 0.224 1.80 1.342 170 61 58 
AI 30 0.08 0.080 2.80 1.673 165 60 59 

2 33 0.08 0.283 2.80 1.673 169 60 60 

3 35 0.08 0.283 2.80 1.673 169 61 60 

4 36 0.07 0.265 2.50 1.581 169 61 60 

5 40 0.08 0.283 2.80 1.673 169 61 59 

6 43 0.08 0.283 2.80 1.673 167 61 59 

7 45 0.06 0.245 2.10 1.449 166 62 59 

8 48 0.07 0.265 2.50 1.581 165 62 59 

9 50 o.or 0.265 2.50 1.581 164 63 59 
10 53 0.06 0.245 2.20 1.483 163 63 59 

11 55 o.or 0 .265 2.50 1.581 161 63 60 

12 58 0.07 0 .265 250 1.581 160 63 60 
80 134.400 

Total Total Avg. Avg, ~- Avg. Avg. Avg. 

60 55.941 0.08 0.274 2.825 1.670 167.5 58.9 

lmptnger Gain 

impinger 1: 709.4 705.9 3.50 0 2: 20.0 Start lime: 1601 

impinger 2: 7045 692.6 11.70 C02: 4.0 Stop l ime: 1708 

impinger 3: 7 18.0 715.7 2.30 

lmpinger4: 974.0 960.3 13.70 Static Pressure (Port A): 

impioger 5: 0.0 0.0 0.00 Slatic Pressure (Por1 B): 

Trap: 0.0 0.0 0.00 Slatic: Pressure (Avg.): -0.5 
impinger 7: 0.0 0.0 0.00 

31.20 

Method 5-BH- Furnace #2/Run 1 1/5/2004 1:50PM 



TRC Environmental Corp. 
19874 141st Place N.E. 
Woodinville, WA 98072 
Phone: (425) 489-1936 
Fax: (425) 489-9564 

CLIENT: Specti\Jm Glass Company 
LOCATION: Woodinville, Washington 
UNIT: Fumace #2 

EMISSION MEASUREMENTS DEPARTMENT 

DATE: 11/24/03 
PROJECT NO.: 41613-0010-00000 

PERSONNEL: DCT/MLE 

FJeld Data Run Sheets 

The table below contains the results of testing and calculations performed by TRC on the date(s) listed. 

EPA Method 5 w/PSCAA Back-Half· Particulate Matter & Condensible Particulate Matter 

RUN NO: Run2 PAG.E ONE OF ONE 

Minules pe.- point ~ Of'ERATOR: Doug Towne 

number ol DOinls: 2.4 
OGM OIFF STACK DRY GAS METER 

POt NT T IME READING VEL. S<J1 PRESS. TEMP. TEMP ("'F) 

NUMBER INITIAL Dp f~n. H,O) Dp DH ~ t<F> INLET OUTLET 
A1 0 13-4.6 10 0.07 0.265 1.50 1.225 166 sa sa 

2 3 0.07 0.265 1.50 1.225 164 sa 58 
3 5 0.07 0.265 1.50 1.225 160 sa sa 
4 B 0.07 0.26S 1.50 1.225 154 60 58 

5 10 0.07 0.265 1.50 1.225 153 61 58 
6 13 0.07 0.265 1.50 1.225 153 63 5 8 
1 15 0.07 0.265 1.50 1.225 152 64 58 
8 16 0.07 0 .265 1.50 1.225 152 85 59 
9 20 0.07 0.265 1.50 1.225 152 66 60 

10 23 0.06 0.245 1.30 1.140 151 67 60 
11 25 0.06 0.245 1.30 1.140 16 1 67 6 1 

12 26 0.07 0.265 1.50 1.225 151 68 61 

B 1 30 0.04 0.200 0.84 0.917 147 65 62 
2 33 0.06 0 .245 1.30 1.140 153 65 63 

3 35 0.07 0.265 1.52 1.233 154 66 63 
4 36 0.07 0.265 1.51 1.229 155 68 63 
5 40 0.08 0.283 1.72 1.311 157 69 63 
6 43 0.07 0.265 1.51 1.229 159 69 63 
7 45 0.07 0.265 1.51 1.229 156 10 64 

8 48 0.07 0.265 1.51 1.229 156 70 64 

9 50 0.09 0.300 2.00 U14 155 7 1 65 

10 53 0.011 0.283 1.74 1.319 154 71 65 

11 55 0.011 0.283 1.80 1.342 154 71 65 
12 58 0.09 0.300 2.00 1.414 154 71 65 

60 176.574 

Total Total Avg. A11g. Avg. A~g, Avg. Avg. 
60 41.964 0.07 0.265 1523 1,231 154.7 63.6 

lmplnger Gain 

imp~er 1 ; 714.9 709.2 5.70 02: 20.0 Slar1 Time: 1725 

imp~r2: 702.9 695.6 7.30 co,: 4.0 Stop limo: 1630 

imp~erl: 705.1 703.9 1.20 

impinljer 4 : 863.3 654.8 8.50 

impinoer 5: 0.0 0.0 0.00 

Trap: 0.0 0.0 0.00 StBlic Pressure: -o.5 
impinge< 7: 0 .0 0.0 0.00 

22.70 

Method 5-BH- Furnace #2/Run 2 1/12/2004 1:35 PM 



TRC Environmental Corp. 
19874 141sl Place N-E. 
Woodinville, WA 98072 
Phone: (425) 469·1936 
Fax: (425) 489-9564 

CLIENT: Spectrum Glass Company 
LOCATION: Woodinville, Washington 
UNIT: Furnace #2 

EMISSION MEASUREMENTS DEPARTMENT 

DATE: 11124103 
PROJECT NO.: 41613-001Q..OOOOO 

PERSONNEL: DCT/MLE 

Field Data Run Sheets 

The table below contains the results o f testing and calculations performed by TRC on the date(s) listed. 

EPA Method 5 w/PSCM Back·Half ·Particulate Matter & Condensible Particulate Matter 

RUN NO: Run3 PAGE 01-!E OF ONE 

Minutes per point ~ OPERATOR: OOlJg Towne 

number ol points; 24 
DGM OIFF STACK DRY GAS METER 

POINT llME READING VEL. Sqrt PRESS. TEMP. TEMP {"F) 

N\JMBER INITIAL Op(tn. H,O) Op OH Sqrt. (' F) INLET OUTLET 
B 1 0 176.649 0.05 0.224 1.10 1.049 151 65 65 

2 3 0.04 0.200 0.87 0.933 150 65 65 
3 5 0.04 0.200 0.88 0.938 147 65 65 
4 8 0.04 0.200 0.88 0.938 147 66 65 
5 10 0.07 0.265 1.55 1.245 148 68 65 
6 13 0.07 0.265 1.55 1.245 147 69 65 
7 15 0.06 0.245 1.30 1.140 147 70 65 
8 18 0.08 0.283 1.75 1.323 147 7 1 65 
9 20 0.09 0.300 1.95 1.396 146 7 1 65 

10 23 0.09 0.300 2.00 1.414 146 72 65 
11 25 0.09 0.300 2.00 1.4 14 146 72 66 

12 28 0.09 0.300 2.00 1.414 146 72 66 
AI 30 0.07 0.265 1.55 1.245 144 70 66 

2 33 O.o7 0.265 1.55 1.245 144 70 66 

3 35 0.07 0.265 1.55 1.245 144 71 66 

4 38 0.07 0.265 1.55 1.245 144 71 66 

5 40 0.07 0.265 1.55 1.245 146 72 66 

6 43 0.07 0.265 1.55 1.245 146 73 66 

7 45 0.07 0.265 1.55 1.245 146 73 67 

8 48 0.07 0.265 1.55 1.245 145 74 67 

9 50 0.06 0.245 1.30 1.140 145 74 67 
10 53 0.06 0.245 1.30 1.140 144 74 67 

11 55 0.07 0.265 1.55 1.245 144 74 67 

12 58 0.06 0.245 1.30 1.140 144 74 68 
60 2 18.362 

To1a1 TOial Avo. Ava. Avg. ~- Avg. Avg. 

60 4 1.713 0.07 0.258 1.487 1.211 146.0 68.3 

lmplng•r Gain 

\mplnger 1: 7 14.2 708.7 5.50 Ol: 20.0 Startllme: 1852 
lmplnger2: 698.6 691.2 7.40 CO,: 4.0 Stop Tlmo: 2000 

impinger3: 7 12.9 711 .6 1.30 

tmpinger4: 841.5 833.0 8.50 Sialic Pmuure (Port A); 

lmpioger5: 0.0 0.0 0.00 S\attc Prauum (Port B): 
Trap: 0.0 0.0 0.00 Slatic Pressure (Avg_): -0.5 
;,np;og er 7: 0.0 0.0 0.00 

22.70 

Method 5-BH- Furnace #2/Run 3 115/2004 1 :50 PM 



TRC Environmental Corp. 
19874 141st Place N.E. 
Woodinville, WA 98072 
Phone: (425) 469-1938 
Fax: (425) 469-9564 

CLIENT: Spectrum Glass Company 

LOCATION: Woodinville, Washington 
UNIT: Furnace #2 

Calculation Sheet 

The table below contains the results of testing and calculations performed by TRC on the date(s) listed. 

EMISSION MEASUREMENTS DEPARTMENT 

DATE: 11124103 

PROJECT NO.: 41613-0010-00000 
PERSONNEL: DCT/MLE 

EPA Method 5 w/PSCAA Back-Half- Particulate Matter & Condensible Particulate Matter 

Parameter SYMBOL UNITS 
Test Number Run 1 Run 2 Run3 
Test Date 11124/03 11124103 11/24103 
Start Time 1601 1725 1852 
Stop Time 1706 1630 2000 
Calculated Data Average 

Nozzle Area, An=3.14159'(dn/2)h2 An square inches 0.1633 0.1269 0.1269 0.1391 
Stack Area.As=3.14159'(tDst12}12)"2 As square feet 7.47 7.47 7.47 7.47 
Avg Stack Temperature, Ts=ts+460 Ts degrees Rankin 627.5 614.7 606.0 616.1 
Meter Pressure, Pm-Pb+Dh/13.6 Pm inches Hq 29.96 29.66 29.88 29.91 
AvgMeter Temperature, Tm=tm+460 Tm degrees Rankin 518.9 523.6 528.3 523.6 
Gas Sample Volume at Standard Conditions, Vm(std) -----~~~~S.f!~L- 56.576 41 .924 41 .302 46.601 
Vm(std)= 528/29.92'Y'Vm'Pm/Tm cubic meters ----·····:rso2 -----------··;-:;-87 ·····-----···:r-rs9 ------1~31"9 

Net Moisture Gain (lm_j)lf)gers w/SiGel)_ Ww _grams 31.2 22.7 22.7 25.5 
Volume of Water Vapor, Vw(std)= 0.04715'Wic Vw(stdl cubic feet 1.471 1.070 1.070 1.204 
Moisture Fraction, Bws- Vw(Std)I(Vm(Std)+Vw(Std))*100 Bws percent 2.53% 2.49% 2.53% 2.52% 
Dry Stack Gas Molecular Weight, Mwd gig-mole 29.44 29.44 29.44 29.44 
Md = (0.32'02)+(0.44'C02)+{0.26' (100-(02+C02))) 

Wet Stack Gas Molecular Weight Mws gig-mole 29.15 29.16 29.15 29.15 
Mw = Md' (1-Bws)+(16'(Bwsj) 
Absolute Stack Pressure, Ps = Pbar + Pq/13.6 Ps inches Hq 29.73 29.73 29.73 29.73 
Stack Gas Velocity 

Vs= 65.49'Cp'ASRdP'((Ts)I{(Ps)"(Mw)))IIQ.5 Vs ftlsec 16.71 16.00 15.50 ·-------~!i~.Q? 
Vsm = 0.3048' Vs Vsm -----··ITiise"C·----- ----------·····-s~oo --------······ras --------------4~73 4.90 

Actual Stack Gas Flow Rate, Qa - 60'Vs"As Qa acf/min 7488 7170 6946 7201 
Stack Gas Flow Rate {STP). Qsw sell min 6262 6120 6014 6132 

Qsw = 528/29.92 • Qa • {Ps/Ts}_ 
Dry Stack Gas Flow Rate (Dry, STP), Qsd 1----~;;.!=Jl!:!]!~----- 6103 5968 5862 5978 

Qsd = 528129.92 • Qa • (1-Bws)" (Ps/Ts) dscm/min ---------------1-73 ---------------:169 ---------------166 ----------169 
lsokinetic Rate, I percent 101.72 99.18 99.48 100.13 
I= 1 00' As' Vm(std)lmin*(An/144 )*Qsd 
Meter Calibration (Alternate Method) Yqa none 1.0074 0.9958 0.9,907 0.9979 

Yqa=MinNm'((0.0319*Tm*29)/(DH@'(Pbar+dH/13.6)"Md))"'·5 

'ASRdH 
Meter Quality Assurance/Quality Control Check %Difference -1.6% -0.4% 0.1% -0.6% 
=100'{Y-Yqa)IY PASS 

Samplin ~ Data Summary 
Parameter SYMBOL UNITS Run 1 Run 2 Run 3 Average 
Total Sampling Time min minutes 60 60 60 60 
Stack Gas Oxygen Content o, % 20.0 20.0 20.0 20.0 

Stack Gas Carbon Dioxide Content co, % 4.0 4.0 4.0 4.0 
Gas Sample Volume at Standard Conditions, Vm(std) ....••. £~~f!c _____ -···--·------~?".?2~ 41.924 41.302 46.601 

cu. m. 1.602 -···---------T1.87 --------------.,-_-169 ---·-··T319 
Dry Stack Gas Flow Rate (Dry, STP), Qsd dscf/min 6103 5966 5862 5978 ----·C!s-.;n;;n;rri···· ---------------1-73 ···-··-·-------169 ----------------166 ----------169 

Melhod 5-BH- Furnace #2/Calculations 1112/2004 1:35 PM 



TRC Environmental Corp. 
19874 141st Place N.E. 
Woodlnvile. WA 98072 
Phone: (425) 489-1938 
Fax: (425) 489·9564 

CLIENT: Spectrum Glass Company 
LOCATION: Woodinville, Washington 
UNIT: Furnace #2 

Particulate Emission Calculation Sheet 

The table below ccntalns the results of testing and calculations performed by TRC on the date(s) listed. 

EMISSION MEASUREMENTS DEPARTMENT 

DATE: 11/24/03 
PROJECT NO.: 41613-001(}.00000 

PERSONNEL: DCTIMLE 

EPA Method 5 w /PSCAA Back-Hall· Particulate Matter & Condensible Particulate Matter 

Sampling D at a Summary 
Parametor SYMBOL UNITS Run 1 Run 2 Run3 Average 
Total Sampling Time min minutes 60 60 60 60 
Stack Gas Oxygen Content o, percent 20.0 20.0 20.0 20.0 
Slack Gas Carbon Dioxide Content co, percent 4.0 4.0 4.0 4.0 
Gas Sample Volume at Standard Conditions. Vm(std) cubic feet 56.576 41.924 --~-1_.:!<)£_ r--ii?~~L ... CUt.""kin&i&;.•·- ....... 1~so2·- ----,-:187"'- 1.169 1.319 
Dry Slack Gas Flow Rate (Dry, STP), Osd -----~-~!~'!!~'!.- 6103 5968 5862 5978 

dscm/mln 
--wi:ii ______ ---wi.ii""" ....... 165.9 ---- 169:2"-

Process Data Summary 
Parameter UNITS Runt Run 2 Run 3 Averag<o 
Production Time minutes 67 65 68 67 
Glass Productlon pounds 2573 2,496 2611 2 560 
Glass Produclion Rete kglhr 1046 1,046 1046 1,046 
Zero Production Rete Correction • Subpart CC (Zero Used to Prevent Negs. Q/hr 0 0 0 0 
Fuel Usage cubic feet 2393.91 2231 .45 2393.60 2339.65 

Particulate Emissions Summary 
Parameter UNITS Run 1 Run 2 Run 3 Averag• 

Front-Holt Particulate Malter PM Emissions 
Filter I #1 10060 #110061 #110063 
Tare Weight of FNter _grams 0.3822 0.3813 0.3581 
Final Weight of FNter Qrams Q,W2 0.3813 0.3582 
Net WeiQht of Pallicufate Ma«er grams 0.0000 0.0000 0.0001 

Probe Rinse Section - Beaker I 11109 #508 #104 
Tare W oklht of Beaker arams 66.8768 66.9267 67.1173 
Final Weklht of Beaker grams 6§.8809 6.6.934.J) 671217 
Net Weight of Particulate Matter grams 0.0041 0.0073 0.0044 
SaiTlple Volume milliliters 30 30 30 
WeighWolume of Acetone Blank mg/ml 0.0000 0.0000 0.0000 
Net Weight of Particulate Matter due 10 Acetone grams 0.0000 0.0000 0.0000 

Total Front-Half Particulale Ma«er grams 0 .0041 0.0073 0.0045 

Back-Half Condensible Particulate Matter CPM Emissions 
Oraanlc Section • Beaker I - #53 #55 #71 
Tare WeiQhl of Beaker grams 65.1259 67.2222 68.7585 
Final Weight of Beaker grams 65.1297 6.7.2281 6.!U§26 
Ne1 Weigh! of Particulale Ma«er grams 0.0038 0.0059 0 .0041 
SomJ>Ie Volume m~IUilars 180 205 180 
WelghWoluma of CH2CI2 Blank mg/ml 0.0000 0.0000 0 .0000 
Nel Weight of Particulate Malter due lo CH2CI2 grams 0.0000 0.0000 0 .0000 

lnoraanlc Section - Beaker I ·- #519 #522 #201 
Tare Weight of Beaker grams 108.9628 108.9934 111.6543 
Final Weigh! of Beaker grams 108.9643 108~ 111.6570 
Net Welohl of Particulate Malter orams 0.0015 0.0020 0 .0027 
Volume of lmplnger Con Ienis mlllilllers 490 410 430 
WelghWolume of Of H20 Blank mglml 0.0000 0.0000 0.0000 
WelghWolume of Particulale Ma«er Due to Dl H,O grams 0.0000 0.0000 0 .0000 

Tolal Back-Half Particulate Malter Qrams 0.0053 0.0079 0 .0068 

I!!lal PM~ CP.MJ:mlsslons 
Total Net Weight of PM & CPM mg 9.4 152 11.3 12.0 
Emission ConcentraUon old scm 0.006 0 .013 0 .010 0.009 
Emission Concentration qrldscl 0.003 0.006 0 .004 0.004 
Emission Rale (Per 40CFR60 Subpart CC wlo Zero Flat Glass Correction g/l(g 0.058 0.124 0 .092 0.091 
Emission Rele lblhr 0.134 0 .286 0.212 0.210 
Emission Rale (assumes 24 hour per dav operation) lblday 321 6.85 5.08 5.05 

Method 5-BH- Furnace #2/PM Cales 115/2004 1:50PM 



TRC TEST DATA SUMMARIES 
Client: 
Location: 
Unit: 

Spectrum Glass Company 
Woodinville, Washington 
Furnace #4 

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter 

Oates: 

Barometric Pressures: 

TABLE OF CONTENTS: 

Data Sheet 

BY..!!..1 
11/24/03 

29.77 

Run Sheet - Run 1 
Run Sheet - Run 2 
Run Sheet - Run 3 

Calculation Sheet 

PM Cales 

Sampling Data Summ'!ry 

Parameter Run 1 Run2 

Total Sampling Time, Min. 60 60 

Slack Gas Oxygen Conlent, 02% 20.0 20.0 

Stack Gas Carbon Dioxide Content, C02% 4.0 4.0 

Gas Sample Volume at Standard Conditions, cu. ft. 38.71 1 37.103 

cu. m. 1.096 1.050 

Dry Stack Gas Flow Rate (Dry, STP), dscf/min 4,712 4,674 

dscm/min 133 132 

Run 2 

11 /24/03 

29.77 

Run 3 

60 

20 .0 

4.0 

36.510 

1.034 

4,692 

133 

Run 3 

11 /24/03 

29.77 

Average 

60 

20.0 

4.0 

37.441 

1.060 

4,693 

133 

TRC Environmental Corporation 
19874141 st Place N.E. 
Woodinville, WA 98072 
Phone: (425) 489-1938 

Fax: (425) 489-9564 

Project Number 41613-001 0·00000 

Method 5-BH- F..-naca 114TOC 



TRC Environmental Corp. 
1987 4 141 st Place N.E. 
Woodinville, WA 98072 
Phone: (425) 489-1 938 
Fax: (425) 489-9564 

CLIENT: Spectrum Glass Company 
LOCATION: Woodinville, Washington 
UNIT: Furnace #4 

Data Input Sheet 

EMISSION MEASUREMENTS DEPARTMENT 

DATE: 11/24/03 
PROJECT NO.: 41613-0010-00000 

PERSONNEL: PJC/MLE 

The table below contains the results of testing and calculations performed by TRC on the date(s) listed. 

EPA Method 5 w/PSCAA Back-Half- Particulate Matter & Condensible Particulate Matter 

Parameter SYMBOL UNITS 

Test Number Run 1 Run 2 Run 3 
Test Date 11/24/03 11{24/03 11/24/03 
Start Time 1601 1010 1852 
Stop Time 1708 1112 2000 Average 
Stack Diameter ds inches 40 40 40 
Nozzle Diameter dn inches 0.456 0.456 0.456 
Barometric Pressure Pbar inches Hg 29.77 29.n 29.77 29.77 
Stack Static Pressure Pg inches H20 -0.09 -0.09 -0.08 -0.09 
Pitot Coefficient cp none 0.84 0.84 0.84 0.84 
Meter Calibration Factor y none 0.992 0.992 0.992 

DH@ none 1.719 1.719 1.719 
Stack Gas Oxygen Content 02 percent 20.0 20.0 20.0 20.0 

Stack Gas Carbon Dioxide Content C02 percent 4.0 4.0 4.0 4.0 
Net Moisture Gain (lmpingers w/SiGel) Ww grams 43.4 43.8 42.0 43.1 

Average Stack Temperature ts degrees F 225.5 221.3 225.8 224.2 
Average Meter Temperature tm degrees F 56.5 60.3 60.4 59.1 
Avg Delta H dH inches H20 1.258 1.175 1.198 1.210 
Average Square Root Delta H ASRdH inches H20 1.121 1.061 1.092 1.098 
Avg Velocity Head dP inches H20 0.039 0.037 0.037 0.037 
Average Square Root Delta P ASRdP inches H20 0.193 0 .191 0.192 0.192 
Gas Sample Volume Vm cubic feet 38.248 36.935 36.347 37.177 
Total Sampling Time min minutes 60 60 60 

Method 5-BH- Furnace #4/Data 1/12/2004 1 :39 PM 



TRC Environmental Corp. 
19874 141st Place N.E. 
Woodinville, WA 98072 
Phone: (425) 469-1936 
Fax: (425) 469-9564 

CLIENT: Spectrum Glass Company 
LOCATION: Woodinville, Washington 
UNIT: Furnace #4 

EMISSION MEASUREMENTS DEPARTMENT 

DATE: 11/24/03 
PROJECT NO.: 41613-0010-00000 

PERSONNEL: PJC/MLE 

Field Data Run Sheets 

The table below contains the results of testing and calculations performed by TRC on the date(s) listed. 

EPA Method 5 w/PSCAA Back-Half- Particulate Matter & Condensible Particulate Matter 

RUN NO: Run 1 PAGE ONE OF ONE 

Mrues per point ~ OPI"RATOR: Paul Clarl< 

number of po;nts: 24 

DGM 1 OIFF STACK DRY GAS METER 

POINT TIME READING VEL. Sqrt PRESS. TEMP. TEMP ("F) 

NUMBER INITIAL Dp(in. H,O} Dp DH Sqrt. t'Fi INLET OUTI.ET 

a 1 0 931.945 0.04 0.200 1.30 1.140 220 52 52 
2 3 0.04 0200 1.30 1.140 224 5 1 51 
3 5 0.04 0.200 1.30 . 1.140 226 52 52 
4 8 0.04 0.200 1.30 1.140 227 55 53 

5 10 0.04 0.200 1.30 1.140 227 57 54 

6 13 0.04 0.200 1.30 1.140 227 58 55 
7 15 0.04 0.200 1.30 1.140 227 57 54 

6 16 0.04 0.200 1.30 1.140 227 58 54 

9 20 0.04 0.200 1.30 1.140 227 57 54 
10 23 0.04 0.200 1.30 1.1-40 227 57 54 
11 25 0.04 0.200 1.30 1.140 225 57 54 

12 26 0.04 0200 1.30 1.140 225 57 54 

A I 30 0.03 0.060 0.9£ 0.980 223 58 55 

2 33 0.03 0.173 0.96 0.960 224 58 56 

3 35 0.04 0.200 1.30 1.140 226 60 56 

4 36 0.04 0.200 1.30 1.140 226 50 56 

5 40 0.04 0.200 1.30 1.140 226 60 57 

6 43 0.04 0.200 1.30 1.140 227 60 56 

7 45 0.04 0.200 1.30 1.140 227 60 57 

8 48 0.04 0.200 \.30 1.140 227 60 57 

9 50 0.04 0200 1.30 1.140 226 51 58 

10 53 0.04 0200 1.30 1.140 226 61 58 

11 55 0.04 0.200 1.30 1.140 223 51 56 

12 58 0.03 0.173 098 0.990 221 61 56 

50 970.193 

Tolal Tolal Avg. Avg. 1\vg. Avg. All!l. Ava. 

60 36.248 0.04 0193 1.258 1.121 n5.5 55.5 

kTlpanger Gain 

impinger 1: 724.8 705.5 19.20 Oz: 20.0 Start Time: 0850 

impinger 2: 709.1 697.7 11.40 co,: 4.0 Step Tlme; 0953 

impinger 3: 7 14.0 711.5 2.50 

impinger4: 902.1 891.8 10.30 S<at;c Pressure (Port A): 

irnpinger 5: 0.0 0.0 0.00 StalK: Pressure (Port B): 

Trap: 0.0 0.0 0.00 Sialic Pressure (Avg.): -0.09 
implnger 7: 0.0 0.0 0.00 

43.40 

Method 5-BH- Furnace #4/Run 1 1/5/2004 1:51 PM 



TRC Environmental Corp. 
19874 141st Place N.E. 
WoodinvUie, WA 98072 
Phone: (425)489-1936 
Fax: (425)489-9564 

CLIENT: Spectrum Glass Company 
LOCATION: Woodinville, Washington 
UNIT: Fumace #4 

EMISSION MEASUREMENTS DEPARTMENT 

DATE: 11/24/03 
PROJECT NO.: 41613-0010-00000 

PERSONNEL: PJC/MLE 

Field Data Run Sheets 

The table below contains the resulls of testing and calculations performed by TRC on the date(s) listed. 

EPA Method 5 w/PSCAA Back-Half- Particulate Matter & Condensible Particulate Matter 

RUN NO: Run 2 PAGE ONE OF ONE 
Minutes per point ~ OPERATOR: MaH Ellis 
number of points: 24 

DGM DIFF STACK DRY GAS METER 
POINT TIME READING \IEL. Sqrt PRESS. TEMP. TEMP ("F) 

NUMBER INI IAI. Op(in. H,O) Dp DH Sqt. ("FJ INLET OUTLET 
A 12 0 970.328 0.04 0.200 1.30 1.140 219 57 57 

11 3 0.04 0.200 1.30 1.140 219 57 57 
10 5 0.04 0.200 0.93 0.9&4 224 5 8 57 
9 6 0.03 0.173 0.96 0.900 226 59 57 
8 10 0.04 0.200 1.30 1.140 227 59 57 
7 13 0.03 0.173 0.96 0.980 227 60 57 
6 15 0.04 0.200 1.30 1.140 227 60 57 
5 16 0.04 0.200 1.30 1.140 227 61 57 
4 20 0.04 0.200 1.30 1.140 220 61 56 
3 23 0.04 0.200 1.30 1.140 217 62 56 
2 25 0.04 0.200 1.30 1.140 216 63 56 

1 28 0.04 0.200 1.30 1.140 216 63 60 

B 12 30 0.03 0.173 0.96 0.990 220 61 60 

11 33 0.03 0.173 0.97 0.985 223 62 60 

10 35 0.03 0.173 0.97 0.965 223 62 60 

9 38 0.03 0.173 0.97 0.985 223 62 60 

8 40 0.04 0.200 1.30 1.140 225 63 61 

7 43 0.04 0.200 1.30 1.140 227 64 61 
6 45 0.04 0.200 1.30 1.140 225 65 61 

5 48 0.04 0.200 1.30 1.140 225 64 61 

4 50 0.03 0.173 0.96 0.990 217 64 61 

3 53 0.03 0.173 0.96 0.990 217 63 61 

2 56 0.04 0.200 1.30 1.140 211 62 64 

1 58 0.04 0.200 1.30 1.140 211 61 61 
60 1007.21>3 

Total Total AV!I. Avg. Avg. Avg. Avo. Avg. 
60 36.935 0.04 0.191 1.175 1.081 221.3 60.3 

lmplnger Gain 

impinger 1: 725.5 704.2 21.30 0,: 20.0 Start Time: 1010 
lmplnger 2: 701.5 691.5 10.00 co,: 4.0 Stop Tlmo: 1112 

impingerJ: 716.9 714.7 2.20 

irnpinger4: 938.~ 928.1 10.30 

impinger 5: 0.0 0.0 0.00 

Trap: 0.0 0.0 0.00 Static PresSU"e: -0.09 
lmpW>ger 7: 0.0 0.0 0.00 

43.00 

Method 5-BH- Furnace #4/Run 2 1/12/2004 1:19 PM 



TRC Environmental Corp. 
19674 141st Place N.E. 
Woodinville, WA 96072 
Phone: (425) 489-1938 
Fax: (425) 469-9564 

CLIENT: Spectrum Glass Company 
LOCATION: Woodinville, Washington 
UNIT: Furnace 114 

EMISSION MEASUREMENTS DEPARTMENT 

DATE: 11/24/03 
PROJECT NO.: 41613-0010-00000 
PERSONNEL: PJC/MLE 

Field Data Run Sheets 

The table below contains the resul~ of testing and calculations performed by TRC on the date(s) listed. 

EPA Method 5 w/PSCAA Back-Half- Particulate Matter & Condensible Particulate Matter 

RUN NO: Run 3 PAGE ONE OF ONE 

Minutes per point: 2j OPERA TOR: Mat\ EHis 

numbcf of points: 24 
DGM DIFF STACK DRY GAS METER 

POINT TIME READING VEL Sqrt PRESS. TEMP. TEMP r F) 

NUMBER INITIAL Dp (in. H,O) Dp DH SqrL ('F) INLET OUTLET 
SW12 0 1007.313 0.04 0.200 1.30 1.140 220 58 58 

11 3 0.04 0.200 1.30 1.140 224 59 60 
10 5 0.04 0.200 1.30 1.140 226 60 60 

9 8 0.04 0.200 1.30 1.140 226 61 60 
8 10 0.04 0.200 1.30 1.140 226 62 60 
7 13 0.04 0.200 1.30 1.140 225 62 60 
6 15 0.04 0.200 1.30 1.140 226 52 60 

5 18 0.03 0.173 0.97 0.985 226 63 60 
4 20 0.04 0.200 1.30 1.140 227 64 61 
3 23 0.04 0.200 1.30 1.140 226 62 60 
2 25 0.03 0.173 0.97 0.985 226 62 60 

1 28 0.03 0.173 0.97 0.985 226 62 60 

NW12 30 O.QJ 0.173 0.97 0.985 225 60 60 

11 33 0.03 0.173 0.97 0 .985 224 60 60 

10 35 0.04 0.200 1.30 1.U O 224 60 60 

9 38 0.04 0.200 1.30 1.140 224 60 60 

8 40 0.03 0.173 0.97 0.985 227 60 59 

7 43 0.04 0.200 1.25 1.118 229 60 60 

6 45 0.04 0.200 1.25 1.1 16 229 60 60 

5 48 0.04 0.200 1.25 1.118 229 6 1 60 

4 50 0.04 0.200 1.30 1.140 229 6 1 60 

3 53 0.04 0.200 1.30 1.140 227 6 1 59 

2 55 0.04 0.200 1.30 1.140 224 6 1 59 

1 58 0.03 0.173 0.97 0.965 222 61 59 
60 1043.660 

Total Tolal Avg. Avg. Avg. Avg. Avg. Avg. 

60 36.347 0.04 0.192 1.198 1.092 225.8 60.4 

Jmpfngt:u· Gain 

lmplnger 1 ~ 709.0 702.2 6.80 0,: 20.0 Sian. Time: 1652 

lmpinger 2: 70\_7 693.5 8.20 co,: 4 0 Slop Tilhl!: 2000 

lmpinger 3: 720.8 707.7 13.10 

impinger4: 654.6 840.9 13.90 Static Pressure (Port A): 

impinge< 5: 0.0 0.0 0.00 Slalic Pfessl.lre (Port. B): 

Trap: 0.0 0.0 0.00 Static Pressure (Avg.): -0.08 
impinger 7: 0.0 0 .0 0.00 

42.00 

Method 5-BH- Furnace #4/Run 3 1/5/2004 1 :51 PM 



TRC Environmental Corp. 
19874 141st Place N.E. 
Woodinville, WA 98072 
Phone: (425) 489-1938 
Fax: (425) 489-9564 

CLIENT: Spectrum Glass Company 
LOCATION: Woodinville, Washington 
UNIT: Furnace #4 

Calculation Sheet 

The table below conta ins the results of testing and calculations performed by TRC on the date(s) listed. 

EMISSION MEASUREMENTS DEPARTMENT 

DATE: 11/24/03 
PROJECT NO.: 4161 3-0010-00000 

PERSONNEL: PJC/MLE 

EPA Method 5 w/PSCAA Back-Half- Particulate Matter & Condensible Particulate Matter 

Paramet er SYMBOL UNITS 
Test Number Run 1 Run2 Run 3 
Test Date 11124/03 11124/03 11124/03 
Startnme 1601 1010 1852 
Stop Time 1708 1112 2000 
Calculated Data AveraQe 
Nozzle Area. An=3.14159' (dn/2)"2 An square inches 0.1633 0.1633 0.1633 0.1633 
Stack Area ,As=3.14159' ({Ds/12)12)"2 As square feet 8.73 8.73 8.73 8.73 
Avrl Stack Temperature, Ts=ts+460 Ts degrees Rankin 685.5 681.3 685.8 684.2 
Meter Pressure Pm=Pb+Dh/13.6 Pm inches Hg 29.86 29.86 29.86 29.86 
Avg Meter Temperature· Tm=tm+460 Tm degrees Rankin 516.5 520.3 520.4 519.1 
Gas Sample Volume at Standard Conditions, Vm(std) cubic feet ----------~~~?-11 37.103 36.510 ___ Ar~~-1 
Vm(std)= 528/29.92' Y' Vm'Pm/Tm ---c-.iiiicffieilirs 1.096 ----------1.050 -----------·r.o34 1.060 
Net Moisture Gain {lmoinQers w/SiGell Ww Qrams 43.4 43.8 42.0 43.1 
Volume of Water Vaoor Vw(std)~ 0.04715'Wic Vw(std) cubic feet 2.046 2.065 1.980 2.031 
Moisture Fraction, Bws = Vw(Std)/(Vm(Std)+Vw(Std))'100 Bws percent 5.02% 5.27% 5.14% 5.15% 
Dry Stack Gas Molecular Weight, Mwd gig-mole 29.44 29.44 29.44 29.44 

Md = {0.32' 02)+(0.44'C02)+(0.28*{100-L02+C02))) 
W et Stack Gas Molecular Weight Mws gig-mole 28.87 28.84 28.85 28.85 
Mw = Md' {1 -Bws)+(18'(Bws))-
Absolute Stack Pressure, Ps = Pbar + Pg/13.6 Ps inches Hg 29.76 29.76 29.76 29.76 
Stack Gas Velocity 
Vs= 85.49' Cp'ASRdP' ((Ts)/((Ps)' (Mw)))"'.5 Vs ___ 1!1~~---- 12.36 ______ )_~ 12.33 12.31 ---------3:77 ----------Tf6 ------==-Vsm = 0.3048 ' Vs Vsm m/sec 3.73 3.75 

Actual Stack Gas Flow Rate, Qa = 60'Vs' As Qa act/min 6474 6401 6458 6444 
Stack Gas Flow Rate (STP), Qsw scf/min 4961 4934 4946 4947 

Qsw = 528129.92 • Qa • (Ps!Ts) 
Dry Slack Gas Flow Rate (DI)t. STP), Qsd ----- dscj/miQ.__ 4712 r--------..1§.~~ 4692 ------ 46_~ 

Qsd = 528/29.92 • Qa • (1-Bws)' (Ps!Ts) dscm/min ---------1-33 
132 

----------133 
133 

lsokinetic Rate, I percent 105.36 101.80 99.80 102.32 
1=100.As'Vm(std)lmln'(An1144)'Qsd 
Meter Calibration (Alternate Method) Yqa none 0.9884 0.9914 1.0176 0.9991 
Yqa=MinNm'((0.0319'Tm' 29)/(DH@'(Pbar+dHI13.6)"Md))"'.s 
'ASRdH 
Meter Quality Assurance/Quality Cootrol Check %Difference 0.4% 0.1% -2.6% -0.7% 
=100'(Y-Yoal!Y PASS 

Samplln ~ Data Summary 
Parameter SYMBOL UNITS Run 1 Run2 Run 3 Average 
Total Sampling Time min minutes 60 60 60 60 
Stack Gas Oxygen Content 0~ % 20.0 20.0 20.0 20.0 

Stack Gas Carbon Dioxide Content CD.t % 4.0 4.0 4.0 4.0 
Gas Sample Volume at Standard Conditions, Vm(std) ______ .c_~~-f!· ______ 38.711 37.103 36.510 37.441 

------------1~096 ------------Tosa r----------------------------i~if6ii cu.m. 1.034 
Dry Stack Gas Flow Rate (Dry, STP). Qsd dscf/min 471 2 4674 4692 4693 -----<i5crniffifri ___ ---------------·:;-33 ---------------f32 ---------------133 ----------133 

Method 5-BH- Furnace #4/Caiculations 1/t2/2004 1: 19 PM 



TRC Environmental Corp. 
19874 141st Place N.E. 
Woodinville, WA 98072 
Phone: (425) 489-1938 
Fax: (425) 489-9564 

CLIENT: Spectrum Glass Company 
LOCATION: Woodinville, Washington 
UNIT: Furnace 114 

Particulate Emission Calculation Sheet 

The table below contains the results of testing and calculations perfonned by TRC on the date(s) listed. 

EMISSION MEASUREMENTS DEPARTMENT 

DATE: 11/24/03 
PROJECT NO.: 41613-0010..()()()00 

PERSONNEL: PJC/MLE 

EPA Method 5 w /PSCAA Back-Half· Particulate Matter & Condensible Particulate Matter 

Samplln Data Summary 
Parameter SYMBOL UNITS Run 1 Run2 Run 3 Average 
Total Sampling Tme min minutes 60 60 60 60 
Slack Gas Oxygen Content o, percent 20.0 20.0 20.0 20.0 
Slack Gas Carbon Dioxide Content co percent 4.0 4.0 4.0 4.0 
Gas Sample Volume at Standard Conditions, Vm(std) ----~~i_c_!~~L ••• 38.711 37.103 36.510 37.44t 

cubic meters 
... 1':096 ____ - ·····i".oso····-- ---i.o34·-··- ·- 1-:-oso··· 

Dry Stack Gas Flow Rate (Dry, STP), Osd ____ !!_~~---- 4712 4674 ···---~~~~ .... ill~4--dscmlmin 
----··1-33.4'' ___ ---1"32-:-:3 ____ 

t 32.8 t32.8 

Process Data Summary 
Parameter UNITS Run 1 Run 2 Run 3 Average 
Production Time minutes 63 62 63 63 
Glass Production oounds 2199 2164 2199 2187 
Glass Production Rate kg/hr 950.8 950.8 950.8 950.8 
Zero Production Rate Correction - Subpart CC Zaro Used to Prevent Negs. g/hr 0 0 0 0 
Fuel Usage cubic feet 2561 .58 2231.45 2393.60 2395.54 

Particulate Emissio ns Summary 
Parameter UNITS Run 1 Run 2 Run 3 Averaae 

Front-Half Particulate Matter (PM) Emissions 
Flltor# - #1 10056 #110057 # 110058 
Tare Wei hi of Filter grams 0.~859 0.3851 0.3843 
Final Weinht of Filler grams ~ 0.3851 ~3 
Not Weight of Particulate Maner grams 0.0000 0.0000 0.0000 

Probe Rinse Section - Beakor II - 11106 #110 #11 1 
Tare Weight of Beaker grams 66.8984 65.3105 67.0751 
Final Weight of Beaker arams 66.9058 65 3150 ~M£3 
Net Weinhl of Particulate Maher grams 0.0074 0.0045 0.0072 
Somplo Volume milm~ers 40 40 40 
WelghWolume of Acetone Blank _rng/ml 0.0000 0.0000 0.0000 
Net Weioht ol Particulate Matter due to Acelone nrams 0.0000 0.0000 0.0000 

Total Front-Hall Particulate Maller arams 0.0074 0.0045 0.0072 

B ack-Hall Condensible Particulate Malter CPM Emissions 
Organic Section - Beaker# II tOO #10t #102 
Tare Weight of Beaker grams 67.1051 65.4323 67.2011 
Final Weight of Beaker orams 67. 1076 65.4363 ~.2040 
Net Weight of Particulate Maher Qrams 0.0025 0.0040 0.0029 
Sample Volume milliliters 190 210 175 
W elghWolume of CH2CI2 Blank mg/ml 0.0000 0.0000 0.0000 
Not Weight of Particulate Maller due to CH2CI2 grams 0.0000 0.0000 0.0000 

Inorganic Section · Beaker il #203 #204 11205 
Tare w.,ight of Beaker orams 109.7129 110.9983 111.6707 
Final Welohl of Beaker grams 109.7132 110.9993 11 1.6739 
Nel Weight ol Particulate Maller grams 0.0003 0.0010 0.0032 
Volume of lmpinger Contents m~m~ers 400 380 445 
WelghWolume of 0 1 H,O Blank mg/ml 0.0000 0.0000 0.0000 
WelghWolume ol Particulate Maller Due to Dl H;,O grams 0.0000 0.0000 0.0000 

Total Back-Half Particulate Matter grams O.!J028 0 .0050 0.0061 

Total PM & CPM Emissions 
Total Net WeiQhl of PM & CPM ITlQ 10.2 9.5 t3.3 11.0 
Emission Concentration g/dscm 0.009 0.009 0.013 0.010 
Emission Concentration gr/dscf 0.004 0.004 0.006 0.005 
Emission Rare !Per 40CFR60 Suboart CC wlo Zero Flal Glass Correction Q/kQ 0.078 0.076 0.108 0.087 
Emission Rare lblhr O.t64 0.158 0.226 0.182 
Emission Rate assumes 24 hour per day operation lb/day 3.93 3.79 5.41 4.38 

Method 5-BH- Furnace N4/PM Cales 1/512004 1:51 PM 



APPENDIX 8 

SPECTRUM GLASS COMPANY PROCESS DATA 



Spectrum Glass Process Data- Furnace 4 F Davtank Date: IJg4/l003 
F4 Draw F4 Draw at F4 Damper F4 burner Fd/t Draw Fdlt Damper Fd/t burner Baghouse Outlet Blower Drop across 

Time at Hood Crossover · Position Output % at Hood Position Output% Temp. Temp. Frequenc~ Static Press. Bags (dp) 

1A 0.40 0.60 Open 38 DFR DFR DFR 348 274 45.0 6.50 5.20 

2A 0.35 0.60 Open 34 DFR DFR DFR 348 274 45.0 6.50 5.20 

3A 0.35 0.60 Open 38 DFR DFR DFR 363 279 45.0 6.50 5.30 

4A 0.40 0.60 Open 0 DFR DFR DFR 379 289 45.0 6.50 5.30 

SA 0.35 0.60 1/2 Open 40 DFR DFR DFR 350 271 45.0 6 .50 5.25 

SA 0.35 0.50 1/2 Open 49 DFR DFR DFR 349 271 45.0 6.50 5.35 

7A 0.35 0.50 1/2 Open so DFR DFR DFR 348 269 45.0 6.50 5.45 

8A 0.35 0.50 1/2 Open 52 DFR DFR DFR 349 269 45.0 6.50 5.50 

9A 0.35 0.50 1/2 Open 47 DFR DFR DFR 348 267 45.0 6.50 5.50 

10A 0.35 0.50 1/2 Open 51 DFR DFR DFR 348 269 45.0 6.50 5.50 

11A 0.35 0.50 1/2 Open 53 DFR DFR DFR 350 269 45.0 6.50 5.50 

12P 0.35 0.50 1/2 Open 56 DFR DFR DFR 349 270 45.0 6.50 5.50 

1P 0.35 0.50 3/4 Open 100 DFR DFR DFR 349 270 45.0 6.75 5.50 

2P 0.35 0.50 1/2 Open 100 DFR DFR DFR 350 273 45.0 7.00 5.50 

3P 0.40 0.50 1/2 Open 100 DFR DFR DFR 350 270 45.0 7.00 5.50 

4P 0.35 0.50 1/2 Open 100 DFR DFR DFR 349 271 45.0 7.00 5.50 

5P 0.35 0.50 1/2 Open 100 DFR DFR DFR 347 270 45.0 6.90 5.50 

6P 0.35 0.50 1/2 Open 100 DFR DFR DFR 349 269 45.0 6.90 5.50 

7P 0.35 0.50 5/8 Open 100 DFR DFR DFR 349 266 45.0 6.90 5.50 

BP 0.35 0.50 5/8 Open 100 DFR DFR DFR 349 268 45.0 6.50 5.60 

gp N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

10P 0.35 0.50 Open 34 DFR DFR DFR 349 262 45.0 6.50 5.60 

11P 0.35 0.50 Open 29 DFR DFR DFR 348 261 45.0 6.50 5.60 

12A 0.35 0.50 Open 29 DFR DFR DFR 348 261 45.0 6.50 5.60 

Average 351 270 
Standard DeViation 6. 7 5.7 

Furnace No. 4 Sum 9-Noon 

9 to Noon Avgs 1112412003 

BHDP I Temp in °F 
5.50 I 349 



Spectrum Glass Process Recordings Date: 11/24/03 
Inlet Drop Across Blower F2 Burner F2 Damper F2 

Time Frequency Temp. Bags (dp) Static Press. Output% Position Hood Draw 
1:00AM 37.4 213 4.90 7.5 100 1/2 Open 0.75 
2:00AM 38.2 226 5.00 7.5 100 1/2 Open 0.75 
3:00AM 38.5 225 5.00 7.5 100 1/2 Open 0.75 
4:00AM 38.1 234 5.00 7.5 100 1/2 Open 0.75 
5:00AM 35.1 230 4.10 6.5 100 1/2 Open 0.9 
6:00AM 36.6 212 4.50 7.0 100 1/2 Open 0.9 
7:00AM 37.3 191 4.50 7.0 40 1/2 Open 0.9 
8:00AM 36.8 176 5.00 7.2 17 1/2 Open 0.9 
9:00AM 36.7 202 4.80 7.2 19 Open 0.9 

10:00 AM 38.6 264 5.00 7.2 45 Open 0.9 
11:00 AM 38.6 270 5.00 7.3 49 Open 0.9 
12:00 PM 38.9 273 5.00 7.3 45 Open 0.9 
1:00PM 38.6 263 5.00 7.5 0 Open 0.75 
2:00PM 38.5 240 5.00 7.5 0 Open 0.75 
3:00PM 38.2 229 5.00 7.5 64 1/2 Open 0.75 
4:00PM 37.8 238 4.75 7.5 45 1/2 Open 0.75 
5:00PM 37.2 216 4.75 7.5 46 1/2 Open 0.75 
6:00PM 35.4 211 4.25 6.5 49 1/2 Open 0.75 
7:00PM 36.0 210 4.25 6.5 45 1/2 Open 0.75 
8:00PM 36.4 208 4.25 6.5 49 1/2 Open 0.75 
9:00PM N/A N/A N/A N/A N/A N/A N/A 
10:00 PM 34.5 214 4.00 6.5 100 1/2 Open 0.75 
11:00 PM 35.1 216 4.00 6.5 100 1/2 Open 0.75 
12:00 AM 34.8 206 4.00 6.5 100 1/2 Open 0.75 

225 Average 
24.3 Standard Deviation 

Furnace No. 2 Summary 
4 to 8 PM Avgs 11/24/2003 

BH DP I Temp in °F 
4.45 I 217 



APPENDIXC 

MANUAL CALCULATIONS & FIELD DATA 



EPA Methods 1, 2, 3A, 4 & 5 Example Calculations 

Client: SPEcTRtM 6t...ASS CoM P.~.t0Y 

Location: WoOd iYIV llle1 v.JA. 
Site Location: #;;), Fur'(1Clt'€-

Run#: Q.. 

Date: 

Nomenclature: 

~ cross-sectional area of stack, ft. 2 

An cross-sectional area of nozzle, fl? 
Bws = water vapor in the gas stream, proportion by volume 

Cp = pitot tube coefficient, dimensionless 

Kp pitot tube constant= 85.49 ft/sec 

Md molecular weight of stack gas, dry basis, lb./lb.-mole 

Ms molecular weight of stack gas, wet basis, lb./lb.-mole 
= Md (1- Bws) + 18(Bws) 

Jj;j)avg = average velocity head of stack gas, ~inches H 20 

Ps absolute stack gas pressure, inches Hg 

Pstatic static pressure of the stack, inches H20 

Pstd standard absolute pressure, 29.92 inches Hg 

Qstd stack flow rate, dscfh 

e sample time, minutes 

T s average stack temperature, °F 

Tstd standard absolute temperature, 528°R 

Ts(avg) = Average absolute stack temperature,0R = 460 + Ts 

Ymstd corrected meter volume, dscf 

Vs average stack gas velocity, ft./sec. 
v1c volume of water gain in the impingers, ml 

1. Volume of metered sample gas at standard conditions: 

P P LlH ::z.t:t:·n + t .0~3= 
meter = bar + -- = 

13.6 13.6 
~'1 . BB inches Hg 

v - ( +i. '10~XszsX ;).~.88 X o.c;t~J- ) - _4_1_.C1_24-_ dscf 
rn(std) - ( ra?. C:.. + 46oXz9.9z) -



2. Moisture Content: 

1 gram water = 1 ml water 

V w(std) = (0.04707 X ;;);) •f ) = 1. 0(12l S scf 

Vw(std) 
Bws = --------'---'---

V w(std) + V m(std) 

Bws = ----'--I·_D_fO_e_s ___ = o • 02.4-'9 water vapor fraction 
\.O{D8S + 41.9~4-

0, 0'2-4c1 X I CX.J"r& ~ ?--. 4~ 6Jo VVIDl.Siti-re 

3. Molecular Weight: 

J2rx_ 
Md = (0.44 * %C02) + (0.32 * %02) + [0.28 * (1 OO-%C02 -%02)] 

= (0.44 * ( 4. 0 ) + (0.32 * ( !J.O. 0 ) + 0.28 * (100- 4.0 - :J.D. 0 ) 

= ).q. 4+ lb/1b-mo1e 

Wet: 
Mw = Md * (1- Bws) + [18 * (Bws)] 

= ( J-<4. 4+) * (1- a. 02-fCJ) + [18 * ( 0.0~4 )] 

= 'J.C1. I k:> lb/lb-mole 

4. Average Velocity of Stack Gas: 

T 
V =K *C * ~ s(avg) 

s p p '\} Lu avg M * p 

+ 

w s 

-o. c,o 
13.6 

p = p + pstatic 
s bar 13 .6 

I Co· CO ft/sec 



as gr/dscf: 

0.0154 =conversion of mg to grains (gr) 
117000 = conversion of grains to pounds 
Mn = weight of particulate in mg 

C = 0.0154 * Mn = 0.0154 * I 'S. ~ 
s V m(std) 4l- '1'24-

as gr/dscf@ 7% 0 2: 

C = (Cs as gr/dscf)* (20.9 -7) 

S {20.9-02me>Surod) 

as g/kg 

E = Emission Rate of particulate matter, g/kg 
C, = concentration of particulate matter, g/dscm 
Qstd =volumetric flow rate, dscmlhr 

= __ o_. oc._- ~_-J_0 __ gr/dscf 

* 13.9 
(20.9- ) 

~f\ gr/dscf@ 7%02 

A= zero production rate correction, 454 g/br for flat glass (per Subpart CC) I 1 -- , 
P =glass production rate, kglhr .( [ I?, ~ VY"5 ,.: 

1 
~ l) :>( (, 161 d~ W\J _ 

E = (CsQsrd-A)IP = 0.0!3gldscm * l0l40dscm!hr- ¢ g~ U~i ?era ((/SJ. 
(040. 1 kg/hr ·fbr ·th1s ali.cuJaitof'. 

as lb/hour: 
C = ( Cs as gr/dscf) * Q,,d * 60 

• 7000 

as lb/day 

O.l?A- glkg --- -

o. W<O * ·;stq&B * 60 

7000 

_o_._2.._B_:b::.____ lblhour 

0 · 1-e>0 lblhr * _ _ hr/day = 19, BS lb/day 

:.:. '2Atl0 :bs X _____ Ll~~- >( 

~ ' ;J04 (,.J..~ \ b 

~0 ~.ib ; 
YlY' 

?J/ t.tj \.ASi1"'J Su.bptllt CC. 'J.e'YD procU.a·l! Dfl c. C; Yfd!Dfl 

o. o 1 ~ ~ /dscwt x 10140 .e~~~J~r :-__ 1_0'1- i~r- ·· -.:J.O 
1 o4c;}, i ¥ '}; . .-I 

- {01404~ 
itlr 

! Cl4L? . ! !:e. 
h..-



5. Stack Gas Volumetric Flow Rate (standard conditions, dry basis): 

Q =(~) * 7110 *( ~q.ls J *(1- 0.0244)= sqeo~ dscf'm 
std 29.92 -----'-- &lY·l )' 

6. Percent Isokinetic: 

I= 100 * _-----=.A~a * V m(std) 

9 * An/144 * Qsd 

I = 1 00 * l. 4l * 41 , 4 24-
00 * o. J~(:,'l/144 * ry4 0ii 

I= qq. I B percent 

7. Total Particulate (Front-half & Back-half) Calculations: 

0. 0 g Filter 

o. oo73 g Probe Rinse Section 

(~ J~·~·!'' 
!,~( 

< o. o >g Acetone Blank L_g x 1000 g/mg/ __ mL) x __ mL sample volume 

o . oo0<1 g Organic Section 
< >g CH2Ch Blank L_g x 1000 g/mg/ __ mL) x __ mL sample volume 

o. CO':J.O g Inorganic+ Acetone Rinse Section 
< O. 0 >g H20 Blank L_g x 1000 g/mg/ __ mL) x _ _ mL sample volume 
< o.o >g Acetone Blank L_g x 1000 g/mg/ __ mL) x __ mL sample volume 

0. Ol ~~ g TOTAL Particulate Matter x I ceo __:1.. :_ \ S . ;;) m1 
\l'.tl() 



.tKA V..I!-K~l!- ru.ll~ 1 LUCA11Ul~ ~-u.K Cll<ClJLAH AND RECTANGULAR DUCTS 

Project No. :__:~'-'lut:...J. l'-3"'---_:u::::."·D=-..:..l kD~· ...!:L..::...' .::::O:..::C;:..:JD==-:....::0=-- -
L ' . 

Client: :Jp(~.c-toA-M G /c.ss 
Date: 1/ ·· Z.i.\ · 6 3 
Sampling Location: tt.AI' YICU~L -J:. 2..-

Internal Stack Diameter: _ _ .:j:::..,:....TJ..__ ___ _ _ _ _ _ 

Nipple Length: _ _____ ___ _ _ _ _ 

Total Stack Diameter:_ ---'3:::.· -'-r_" _ _____ _ 
Nearest Upstream Disturbance (A): ___ _ _ _ 

N earest Downstream Disturbance (B): _ _ __ _ 

Calculator· 

1 l J 4 s 

so ., 

•• 

"-'r:1 O.,..Mtc,.Vpdtl•- firOI'I"Fiow Ott.olllltl.nu '(On.lef\oc:IR ~ 

10 15 10 

;.to;q'-•~r l•lt:r 
~SUCt, eoOU:U 

t f ~· 
)C. •H l . 
~ " StKI!Di_ ... ,,, . .... n . .... J 

(Y_.,..t,_ ,'ll!' twA I " 
'fllllt?lf'~•lo'WVl~ -' ll D~"':'tiQ~.E~-00\.C_....._n:l 

.5ooi0o~f•,M•OII~r~tll·l4 fltl 

I 

Dud.DiNNitn: 0owi"&IN am .._, F'\ooor ()iUufbanr,.a• (DIII.oc-1 B) 
• omf'coiol. • I Mt:J T rJMI ~..n»nc• (B.ftd. cnractton. tlk:.t 

'"'' . 

Rectangular Duct Equi-.alenl Diameter Detennination - 2 x L x W 

L+W 

" 

•• 

Location of Traverse Points in Circular Stacks 
Tnoversc 

Point Imide 
of FarWell 

ercent of stack diameter from inside wall to traverse oint 
Nu .. b<r ortravun p<>lnt.s on a diatuelrr 

Fnu;tion of T lllVe)"SC to Outside 
Tnvcrs. Slack ID Point of Port 
e Poinl L.U Slacl:: (lx2- Nipple Nipple 

Numbec 100 ID Point) Length (lH - Poin() 

2 

14.6 5 .. 7 4.4 3.2 2.6 2.1 

2 85.4 25.0 14.6 10.5 8.2 6.7 5.7 4.9 4.4 3.9 3.5 3.2 

4 6 10 12 14 16 18 20 22 24 

1.3 1.6 1.4 1.3 1.1 1.1 

I .021 31.D . 1-'8 
. o6-r 2. t.-tB 2 ; ' 

3 75.0 29.6 19.4 14.6 11.8 9.9 8.5 1.5 6.7 6.0 5.5 

93.3 70.4 32.3 22.6 17.7 14.6 12.5 10.9 9.1 8.7 7.9 

85.4 67.7 34.2 25.0 20.1 16.9 14.6 12.9 I 1.6 10.5 

3 . \IS .. Y.3'f 
6.!;5 4 ' 117- I• 

6 95.6 80.6 65.8 35.6 26.9 22.0 18.8 16.5 14.6 13.2 

7 89.5 71.4 64.4 36.6 28.3 23.6 20.4 I 8.0 16.1 

96.8 85.4 75.0 6).4 37.5 29.6 25.0 2 1.8 19.4 

5 .·250 ,, Cf.25 
t3,1t 6 ·55t I• II 

9 91.8 82.3 73.1 62.5 38.2 30.6 26.2 23.0 

93.3 85.4 78.0 70.4 61.2 39.3 32.3 

10 97.4 88.2 79.9 71.7 61.8 38.8 31.5 27.2 

7 .oL-14 .. ~3$2, 

.1-fJD 21.15 8 l• 

12 97.9 90.1 83.1 76.4 69.4 60.1 39.8 

13 90 87.5 81.2 75.0 68.5 60.2 

14 98.2 91.5 85.4 79.6 73.1 67.7 

9 0 i?Z.3 I • 3o. ~lj 15 95.1 89.1 83.5 78.2 72.8 

.f£2 ~2 . l ~ 10 '' 
98.4 92.5 17.1 82.0 77.0 16 

17 95.6 90.3 85.4 80.6 

II .'133 '· ?£\ I 'JL 
(.· ttt Jb, lZ.· 12 ' 1 .. 

98.6 93.3 88.4 83.9 

96. I 9 1.3 86.8 

98.7 94 3 19.5 

19 

20 

13 21 96.5 92.1 

22 98.9 94.5 
14 

23 96.8 

15 24 98.9 

16 Location ofTnverse Points in Rect ar Stacks 

17 
NuOJb<r or t.-.nrse points on I diometer 

2 3 5 6 7 9 10 ll 24 

18 25.0 16.7 12.5 10.0 8.3 7.1 6.3 5.6 5.0 4.5 4.2 

2 75.0 50.0 37.5 30.0 25.0 21.4 18.8 15.7 15.0 13.6 12.5 
19 

3 83.3 62.5 50.0 41 .7 35.7 31.3 27.8 25.0 22.7 20.8 

20 81.5 70.0 58.3 50.0 43 8 38.9 35.0 31.8 29.2 

21 
5 90.0 75 0 64.3 56 3 50.0 45.0 40.9 37.5 

6 9 1 7 78.6 68.8 6 1.1 55 0 50.0 45.1 

22 92.9 81.3 72.2 65.0 59.1 54.2 

23 
8 93.8 83.3 75.0 6l.2 62.5 

9 94.4 8$.0 77.3 70.8 

24 10 95.0 &5.4 79.2 

I I 9S.5 875 

I:! 95.8 



TRC ENVIRONMENTAL CORPORATION- ISOKINETIC FLUE GAS SAMPLING DATA SHEET 

Project No.: 41613-00 I 0-00000 

Client: Spectrum Glass 

Facility: Woodinville, WA 

Source: Furnace #2 

Sample Location: Baghouse e'lf.hf/Jst 

Stack Diameter: 37 11 

Date: ll/24/2003 

Run No.: 

Operator: Dou!li Towne 

Meterbox No.: 28579 

Meterbox Lili@: 1.719 

Y Factor 0.992 

Clock Time 
Dry Gas 

Point 24-hr Min. Meter, (ft3
) 

A ibOI C' =?~:~ •t$'1 
., 2.5 f) t:',j, 
~ e,() ' (:.> 

-.• !5 r~? ~'7 ~-, 

·cl il;: l':f. ') 
.J '"" l ~< 2_2. 7. lb 

5 !c r · ·I· )C'-
!:. 12.? '?I, 0 5 
J 6 93.7:; 
<-
[ · 17.1 CJ[ 5/ 

r-
( 

? . 
'-· (. '79.68 

;· /._. ;:.z. t) /C' J.i(• 
j l 

t ,·? r-) lc-~. '1[-~ 
p 

(, ;!J, '3 ' CS.7? 
~-

_ {l~ . I C1. f:-'ir_~ _ 

Train Leak Check: 

Before Test:~ 92'2 Fe in 

After Test: :~:- ~ '- , Fe in 

lnitial/ 

Pi tot Tube Leak Check £... 
ORSATTrain Leak Check ~ 

I so Data Sheet with moisture. Page 1 

I 
Ct'> 
lnr-­
~L-

Final u 
er 

Pitot,~P 

ln. HzO 

;,.1.("7 

0.6~ 
D.c.>4 
Cl 
.-~· ,.; 
(_'\_ { 7 

f)/ 

0. I 
C. II 
{'.05 
(), 0? 
"') , ... 5 c. L. 

Sheet 

Train Prepared By: 

Impinger Weights Pi tot Number and Side: 

Wei htgain Pitot Tube Cp: 

Imp# 1 

Imp# 2 

Imp# 3 7_1 
Imp #} 

Imp #/1 (_) 

Imp# 6 

Total 3> 1. 2.-

MethodS 

Orificel\H, Pump 
ln. H20 Vacuum, 

Desired Actual ln. Hg Stack 

7. ~"{ '7,-v =j, 'j /6 I 
;? '37 z..C·i 7-- i6'-! 
'), 2--1 5.2 1 lbb 
),51 3.b 3 ti:b 
f./, 6l ~~r£1o f; 6 (:.fc: 

1./ zt- 9~2_.'1 ·s· {7z_ 
-~ s /3 5 C'> :?> t'l 

5,S 3.'? ~;) 
? ) 17? 

), <,;..·~) 7.B B Flt 
i. ·Tl- I ['> 

r. c·-' :3 i /Z, 
I. 7f· to C.' it/ ' ( ' / 
I 1~· ·) I ~~ J') .·'*~' 
- - -- --·---

Filter No.: 

Ambient Temp., "F: 

pu1 
Bar. Pressure, In. Hg.: 

1 
't · Assumed Moisture,%: 

I 'fC") 

· Heater Box Setting, "F: 

Nozzle# I Diam., In.: 

Probe Length I Material: 

Probe Heater Setting, "F: 

Temperatures "F 
Filter Imp XAD Meter 

Probe Box Temp Cond lnlet 

2 ~-" 2 ')\ LFt- ,Jit ')I-
257 2'-14 L) '5 5S 
·7· ...,. 
~ L{ ..f- :.~ ~l!~ ;:;;. 
,.,~ 
ti " 

7 ,z_. 3? 51-
Zl(l 2..; \ -'-1 1 ce J -~ 

Z'iS z•7f q'S 5f, 

"":57 2j 7J til.f .59 
·?·q_ ,,:. 'i - ,;-: ;?r Lf'i '5? 

;? If?--- 2 S3 i!Lf ll1 

;~I{ rl Z~L 4!; ; /\ 
1.. ~t- . 

2/L. ~ ... ~, iiJ .!:.C' 
#._, tl~ l 'Fl. iJlf , . 

f I 
~ 

Comments: 

Silica Gel Condition: Port A 
Port C 

I of 

Paul Clark 

PI-A 

0.85 

!J tJQ6C.) 

5-r 
Z"/.·:rt-

248 

GA-7/ 0.456 

5 Ft EfT. Glass 

Meter 

Outlet 

56 
~t~ 
t;/. 
.· (_ / 

'5b 
51 
Sb 
r;JL 
'JL:. 
5-l 
~f _, 

5I 
).c' ., 

.•. 

248 

Filter 

Outlet 

;,.; /\ 

I 

1 
\ 

~ 
\ 
l 
t 

..,) 

Port B 
Port D 

2 

Heated 

Jumper 

C;~ 

r 
\ 

I 
• 
I 

I 

'-t 

' .L;j 

TRC Environmental Corp. 



TRC ENVIRONMENTAL CORPORATION- ISOKINETIC FLUE GAS SAMPLING DATA SHEET 

Project No. : 4l613-00l0-00000 Date: 1/- Z-•/ c ?· Sheet 2- ....., of ? -

Client: Spectrum Glass Run No.: 1. 
Facility: Woodinville, W A Sample Location: ( ;.·: vN• ,(. <"' -T"tZ .. · 

Source: Furnace #2 Operator: .. /) (_ . /[;I..J,V--{:' 

Clock Time Pump 

Point 24-hr I Min. 

Dry Gas l Pitot,ll.P Vacuum, Heated 

Meter, (fr ) In. H20 Actual In. Hg Stack Jumper 

i'; I i f~,f. I ~ · -

l·cc.;· 7 r._; 
. • • I. 

/!Z r-:'f~ 

'! I 1?1. ~ I , t<t. £11 I c{~~~ I ~-~_Ltt> I ,(51 .. ; ? l_;c·1--c~?~"~~~ I cf/1 ~, ~--I !:/ 17(\ 
5 
6 
i 
f , .. 
( 

/() 

Ji 
,..., 
i_L. 

L..JL7 I ' '/· U-· I ('. (' t'':.. I ... < I I '' '-~ I /. J t'<Gt I .~_,._'r" I '7't.;r·. I {,;! I i I <.t I cf7; I ' I .,_,J I · -. • / "" - • . 1 "'\ {_ J { . ) ., e ~.?~~ _;. . ' \... t .' L ... -

'z t: I · ·f;· · -.:J 1----:::--o·-· · -~ ~ ~1 / I I •7- I --·4,1' I .. , · ·1 I I ' I .. I ~ 'f , :> . • '. ·! -, c . )· ~ 1 ?. l .. ,-£. 1 c:.. ( , ~c.: /c.r_ ..:>'<"' .:--!/ ~Z.. · 6 I :7 J 
L I 17 .. , I · ·, 1.· I ·- 1 I ! .., I -·l L' I f 1(- I _, 7 '7 I .., ~' I ··r~ . f-7 /£-'{,1$(. t ~-- ~·.(~."LI - · i i.- t . -;x...tl 7 C~ 1--, - . . :,._./ ( "i_./ 

tfJ.? I i~~·-~,JIC I c7,t; n ,:, lf~~ I 2. ,;;.,; I 5,5T)6 ') ul Zlf lf l :?'I'/ '1 ... 7 

~ 1 ;.-·· · ,. • 1 ~ 1 1 ··· u:: 1 -z ·c. T~ c.-· 1 (I£! 1-ZifC 1 -~ " :;;u.) .:::_~,u ':> {.· ,Q · -.., r t • .1 n / iCt .f .:.-'17 'f~ 
T 

Ct.7 .c; ~~...,-~ .TZ ct I 7 t'l.l I _, z_ I ,. I v ~.. I .. , );!. I ··t.t:-.· 
~(.. , . • I ; ( f,ri L ~ I L,.. I c ""'· '-~. __ J '-... .... ... " . ..7 e,_ .. , I r..;z-:;1 

if<:_ I :· '" C:· .'l I f, f' ·..,_ 1···· .:::·· I • c. I&: 5· I '.-' 1 I ~u .t... 1··'4-' Zl / · J,.. f r I *1 - ~~-- ~r ~ · · .> 1 '- · -_.; ~ .l;- J t: t -I (.... L- ·,...<.. 'l't 1 
~7 / · -···· -· ~· -1r;f ZJ.,, -:> . . -- ( ~ ,. !1'-f 

T 

I 

.· . ..., , .. 
l_. ~-

.::..-

6.~ 

' """j"-:--­

: ·' .. ~ 

~<~; 

50 
,.. ~~ 

:.".J 
c,'"' 

4! 
.-"': 

/ ~ 

-:.;!. 

i -:;( · ~_;, I to 3'-I. i{C( "' 
~-

·ro+cdJ 5S.CJ41 ~., Av~ 1 ~. e27 

Tra in Leak Check During Test: 

Before Tes.;.t: ___ _ 

After Test: ___ _ 

Fe Ill 

Ft
3 

in 

u 

-------Seconds a t In. Hg. 

------- Seconds at ln. Hg. 

/ (of,~ S'O -9 

Meter Reading Comments: 

S.!QI! Restart 

__ re -~- ft3 
ft3 -- ft3 

! 

i 
_j 

f 
i 
~ 

T 

I 

l 
i 
i 
'l 

lsoDataSheet with moisture, Page 2 TRC Environmental Corp. 



TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET 

Project No.: 416 13-0010-DOOOO 

Client: Spectrum Glass 

Facility: Woodinville, W A 

Source: Furnace #2 

Sample Location: Baghouse exhaust 

Stack Diameter: 37'' ~ 
Date: 11/24/2003 

Run No.: 
..--
~ 

Operator: Doug Towne 

Meterbox No.: 28579 

Meterbox b.H@: 1.719 

Y Factor 0.992 

Clock Time 
Dry Gas 

Point 24-hr Min. Meter, ( ft3
) 

'· '. r ·n . ( i'i"L~ 1 <.' ·-. 
'1.'--

'- 1_,-( l1 C . ]("._, 
) 

.~ 

I \I.S~'-' ..., 
q "l .... \!.. <1 1 \ . 
~ i O l41 . LIG-..· 
l ! : . ' !~'1. . 1. t' u 
- "") .~ i 1.\ L).~_.I_; : " \ 
~ ... , .. 

I t.t (. c;:n_; ~ I ! , \ 

. 
~ .. 
'- '-' /t.tt i fl 0 

' ··j ·: LI t/j·") , 5?c."' 
, ., , 

I) 2 oDS . ' 
:1 

~ ., ~ - ·.' ;7 I . ~~~v 'f~ 
_;:.-v :..., 17.?? ., ' , ... - 155. 3:!>1-

Train Leak Check: 

Before Test:() .UJ\ 

AfterTest: ~- ( -' 1 

( . . ' Fe in " .... --
l -..11 Fe in ......... 

Pi tot Tube Leak Check 
ORSA T Train Leak Check 

Initial -w· 
er 

lsoOataSheet with moisture, Page 1 

FinaY,· 
Q? 
er 

Impinger Weights 

Imp# l -::r ;;·;. -: : ,,, . (\ t.;, ~ 
lmp#2 r._c:,( ,{.-; .,(;., c, 1.~ 
Imp#3 ...:.., ~ c, ic.,- \. ~ 

i(. ' •• ' , L 
Imp #4 t,-.1. (l ~{, :.,,l 

,... -~ 

~ ' '! 
Imp# 5 

Imp# 6 

Total :;l,;,) ·1 

Method 5 

OrificeAH, Pump 
Pitot,t:,P ln. H20 Vacuum, 

ln. H20 Desired Actual In. Hg Stack 

-<.n ~. q,, ~ .\u ~ U..l, . ltd ,,L l \ . '- \.; I. " ._, '-! 

cl I L-\ '"' \ .... ._) 
-~ t l&u 

.ll I< I ''"' ._; q i ._; .. 1 
,L.-7 \.'il. I. \ v Ll, h-~ 

,cl l .{ L I , ~c L\ '"'1 ,,.., 
~I I ". -l \ .., \.) '1 \ '-' L 
.Gl ! . ,--l. \ • ) · w · :..j 1''1-L 

_.(..:.,7- /, ~,-~ 1 ~c l.f 1?-z-
. (~· I }c· I. -zx.. 3. ~ I Lj I 

t."6 I. ~D I~-, s. 5 f_!} j 
_~~ -; ;, ~2. / .Cy) i-f 16/ 

-Seconds at {\ ln. Hg. 

Seconds at f __ In. Hg. 

Static Pressure 

Port __A__ 
Inches H20 ~ o') 

Inches Hg 

Sheet 

Train Prepared By: 

Pi tot Number and Side: 

n Pi tot Tube Cp: 

Filter No.: 

Ambient Temp., °F: 

Bar. Pressure, In. Hg.: 

Assumed Moisture , %: 

Heater Box Setting, °F: 

Nozzle# I Diam., In .: 

Probe Length I Material: 

Probe Heater Setting, °F: 

Temperatures OF 
Filter Imp XAD Meter 

Probe Box Temp Cond Inlet 

'2 \lC., 2(~ L-17 F ,,.._ ,., 
"· ... 

1'-t'' -...--;-1 L\\ I 
~ 

.. '~, ... ..... ,, 

1'\'-" /1.\'-'1 ~I I 
l \-:1 i 

1 ;;- ' 1.~\ '-1 t-12 I 
~ ~._) 

'2 \- \ ',-~1 q-z ! C 1 
'7 , .. 7..: 7 Yl... i (: ·z_ ., ,-\., 1,- ) Lf Z l L•l 

'2. ·p 11 ,' z. '-\ ; l I . -
"U) 

ZJI/,) C:.fL- 4? I 66 
2-~-~ ;;f,;r;. i.f? I 1.-1 ·'-· ' 

11·ib 2-;i(.": f{ ~ I 61 
2-?'~ z~ :.;!> I t}! 

Comments: 

Silica Gel Condition: Port A 

Port e 

' of 

Paul Clark 

PI-A 

0.85 

' : ' ,.. ~ . : 
56 

l..<ri.l 7 
... , 

5 Ft EfT. Glass 

Meter 

Outlet 
. ..., 

')..:~ __ ,.., 
<, ... 

'l-.J 
'(1 

~._") 

-11 
<., ~ 

\ -~ 
. .., 

"'\I.'J 
\-., 
/o 
/.,·o 

; ; ; 
t / 

248 

Filter 

Outlet 

"' ( ,-1 
' 

! 

I 

! 

i 
I 
I 
I 
I 

Port B 
Port D 

...., 
'-· 

Heated 

Jumper 

,J ., 

I 
; 

; 
I 

' 

TRC Environmental Corp. 



TRC ENVIRONMENTAL CORPORATION- ISOKINETIC FLUE GAS SAMPLING DATA SHEET 

Project No.: 41613-00 l 0-00000 Date: 

Client: Spectrum Glass Run No.: 

Facility: Woodinville, WA Sample Location: 

Source: Furnace #2 Operator: 

Clock Time OrificeLlli, Pump 
Dry Gas Pitot,li.P ln. H20 Vacuum, 

Point 24-hr Min. Meter, (ft3) ln. H 20 Desired Actual ln.Hg 

73 ! 18CJC> 5o !5S. 5~"7- O.t5'-f tJ.8'-f . f', tf ? 
7 >z. -;· 1)6 6'iz O.o6 j,Z.'f I>'J 1 
s ~~ 15B z;_;5 {l_i); /,5i1 f.?:L- i.{ 

4 37.5 /l/7. tN) c.o:t I. :;17- /. 5/ Lj 
7 70 16/. 6<7c {), 08 i,1Z / . .:;-z_ I.J.~ 
(, f{Z.? iB, q,7o t.cJ ;; 5t I. 5'r t/,f 
l r7 tZ. S. Z1C c. ,.,1 .<- 1.5/ 1.5' li 
B '1?,5 16?, D)O (,t f I, r; t IS; If 

1 XJ 'cz;.I; ~·; ,.- "'7 l .- , (._.· /,~ ?} 2.c .5' 
fl.' 7t.~ J?c, :no [',C[, /J'-t f.1Lf i/,4 
II 5~ i A·-3. . i(_X ·. 6 tt~ /. -7? l!; L}, tj 
J -z_.. 71. '7 ?5 i "'-,. . 5 :'7 e,cc; I. C) -1 7o 5 

tA'3c· /{) /7{, '5;1'-( 

··w-rN ..... 41. q0£.f- lf-(3 A-vs._ L c;-.z-3 
v 

-- -- - -~ -

Train Leak Check During Test: 

Before Test: Fe in Seconds at In . Hg. ----
After Test: Fe in Seconds at In. Hg. ----

lsoDataSheet with moisture, Page 2 

ii -Z'-J. a ·~ Sheet 

2. 
~~t&&:!.-~"'· :r.l z__ 
~- 57/~..L-' ~p 

Temperatures OF 
Filter Imp 

Stack Probe Bo~ TemP-pi 

/i::t Z'7L ZSi.J Mit.; 
i ?:'? J:Afl> if<J 1 / 41 

i?'i 2'/:f Z?'z l{D 
/ 'jtj 2.)5 z.j£. IJ'D 
IJ1 :.yt;'-t.- ) Z~L- i./1 
15? 21£ 2ih_ "f! 
/5{ -:~"! jl<jJ l/1 
;56 ;.97 7Lf9 

~-· 'It 
155 ;:':/ /... ,_ . . <- 2'17 !(( 

171 1 ~/ 
~-- ZX.' t;? ,c... 

t')_'f_ :'17 £. .. tf1 '12> 

/f-i 2'1~· .Z!JD •I? 

10Lf.1 
--- -

Meter Reading 

~ &mll 
te 
ft? 

te 
__ __ fl? 

XAD Meter 

r/cond Inlet 

.VA- 6<; 
I [~ 

Cb 
!:f3 
;;c; 
61 
-1CJ 
7D 

' -71 
:ft 
1{ 
;II 

~ 

Comments: 

2'- of -z._ 

Meter filter Heated 

Outlet Outlet Jumper 

6'7 . ?- ).;./t A.: A· 
6.; t 
[S i 

/--3 
13 I 
65 I 
..;:tj I 
/Lf 
~~5 
l!> I 
iS l 
65 

·-t . \J 

(.,3. (.. 

--

TRC Environmental Gorp. 



TRC ENVIRONMENTAL CORPORATION- ISOKINETIC FLUE GAS SAMPLING DATA SHEET 

Project No.: 41613-0010-00000 

Client: Spectrum Glass 

Facility: Woodinville, WA 

Source: Fumace#2 

Sample Location: Baghouse exhaust 

Stack Diameter: 3 7 II¢ 
Date: 1112412003 

Run No.: ~-'> 

Operator: Doug Towne 

Meterbox No.: 28579 

Meterbox .6H@: 1.719 

Y Factor 0.992 

Clock Time 
Dry Gas Pitot,t,P 

Point 24-hr Min. Meter, (ft3) In. H20 

\-, I ;F.~-.., 
1 ''v t.' /76.619 :·.ct? 

l z..s ;'-:J{./1 ~-; f, t4 
~ ~; ,. 119, :r..·:·t- (',C lf 
., te '" t, :?. /F),...., ?cc { ), (_)Lf 

t; ID I ::;1 .?f. C' (1-.0 l 

t IZ S tr:> .'i1 '\ 1\ .<.:1 
I 15 i r.{' 7v \ (_ ~ ( :i ·) 

f- tl I) I ~l . t..\ I U (.) 0r' 

1 _L". j () c. ?.. )..,-- {) O''-
h zz..5 iC,L 7•1n r· <:.t 

1/ .11 jc, ~ 'S 30 0 (.':, 

/2- ; 1.s l'i ~- (~\ ·:. Lt.\ 

:- ....... 
.) ' L': ! ! !U.. 

. . 
;?t., \~ll , I<.. L ~ 

-~ 

"' \r\ ;v 
..., 

L:~ c.:.; I .. . >u l £, ? . I {.. l ~ . 
Train Leak Check: 

Before Test: C 1.( ·t' Fe in f(' Seconds at 

After Test: C • Ccu Fe m i~(.., Seconds at 

Initial 
~ 

Port 
Pitot Tube Leak Check 0 · Inches H20 
ORSA T Train Leak Check (?}' (y Inches Hg 

lsoDataSheet with moisture, Page 1 

Sheet ; of z_ 

Train Prepared By: Paul Clark 

Impinger Weights Pitot Number and Side: Pl·A 

Initial Final Weight gain Pitot Tube Cp: 0.85 - -
Imp# 1 ·7c,<' .1 ! 11Y. I - , 

~,, Filter No.: ( j !,;!() ~ ·_; 

Imp# 2 Ambient Temp., °F: 6'5 ·'I 1 r,Q .L. I q ' . .. .__ 
lmp#3 

Imp#4 

Bar. Pressure, In. Hg.: z~: ,.zl 

Assumed Moisture,%: '/ 
'7 l l.tc !,, (\ 

\' ~ 
~ : ;..a ~~, \ .; -, . -( 

Imp#5 Heater Box Setting, "F: 248 

Imp#6 Nozzle # I Diam., In.: c ,-; (.. -CiA 'liQ~ C \(JL 

Total ;l~.l Probe Length I Material: 5 Ft EfT. Glass 

Probe Heater Setting, °F: 248 

Method 5 

OrificeM, Pump Temperatures op 

In. H20 Vacuum. Filter Imp XAD Meter Meter Filter Heated 

Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Outlet Outlet Jumper 

I.e? I. I ;c; I ?'t L·=l 4 ~qf. .'-f!-7 A)/3. jL) I S. ,uA ;J/)r-

c. ' --7 - ( '7-(_ • { I ~ l 't' ?:51 /lf1 513 \ tS 64 
{' C.. <"~ ( ~ {_~<." .~ ;tq-

. ~' . •l ) ,7 If. ' ;;8 ;:.:J's iii /;; 6 /'5 L· 

('. f,b c. ~·~i~ _) /<17 ~f7? ._, ' /51 lj/ a .55 
\.{ ~ \. ">\ 4 \ .. ,£' t"'~ '5'1 ltf 

r, ' 
65 0,') 

I {) \ ~ ., Ll l·i 7 1' I 1 •1'':" '-I t ( .. c., L) 

\.1t \ ) () y iL\l l·\~ "'U\g (,..\ I l u -(.., 

!.I\ I.,, ~ . .,- tt.\1 7..·1"1 ·2·r1 L.\_(. 7t u: 
\A1 J ... , .; s i '1 <P i .(I t. ·l~ (..1 2 /I (.., 

I c;, r 2..(.) \ t t..tG 7. ., ~· "2 l\(..· t..I'L ·lz v") 

\ c, {' ~ (• 
...... (q{, t.n 2{7 Lt) lL Gw ' " ~ 

1. ' ~, ·~ "'1 

·""' ~ '""'" 

,.. 
H l" -; 7\1 ..., .,-~.. . ~[) tl (. (,• 

•' 
Lh..-t:.~ 

... " ' 
L~L\ .I l .'i \ q, .; . ILL_:\__ . lS ~-· ''2•t ~ Ll 3 lL) &C.· 

Comments: 

I ~ 
r 
L.: 

,1 
-J. > 

ln. Hg. 

__ In. Hg. 

Static Pressure 

Silica Gel Condition: Port A 
Pone 

( ; ' ... c PortB \)(~ 
Pon D 

TRC Environmental Corp. 



TRC ENVIRONMENTAL CORPORATION- ISOKINETIC FLUE GAS SAMPLING DATA SHEET 

Project No.: 41613-{)0 I 0-00000 Date: 

Client: Spectrum Glass Run No. : 

Facility: Woodinville, WA Sample Location: 

Source: Fumace#Z Operator: 

Clock Time OrificeLlli, Pump 
Dry Gas Pitot,t,P In. H20 Vacuum, 

Point 24-hr Min. Meter, (re) ln. H20 Desired Actual In. Hg 

;1 ..., 
~~2. ~ \C., '1. <X.<...' (.;, I I . .,--_, -,--

\. ' ) t.-1 
1., ')'I (c)(' Q Llc.... 0 ,(.;. "l \ ~ ~- "'\ \ . .; ,~ L,· 

' ._, -.. ;z;.) 1c 2. • <.;." < .. ) 'I 1 (j .L: \. ~,, \. ,-' y 

( 4c 7. u-\. '1,-; -' i.. Ll t -;· .. \ '·"·~ , ~ 
( 
> ~\2.. \ 7d1 (_' ('._, L ? •. <.., 1 \, \• \ \ --.. 'I.., L\ 

..., \.\-\ 7 uh, 0. \c ( \ L l \. '1-, I \ (,· L! - Ln\ ·1 c:·.1- ·····._ \ . \,.; '1l f ':· c l ! . \ \ '" i ,_. 

~c.. ".1 \ 
~ ... ~ ,.. 

C) .c~...- l..~z. l.~ (j 
.., 

L\ ,....,.., ') ..... 
·~). \ 1..\?, . Z.I(J 0 {.~ \.')L L:,u --: : .. ) -~ ' 

. ! 
. . '2.1'-\ ':l "7 (' ;..,\ O.tl I .; ... , I. ,,- ,- !...\ 

" \·;. \ 'Z.l( '-i~tcJ u.~'(_; t Z,L I_ 'l,o .j 

(-,...\ ·zc · ~ .. ~ L.~~ '/\ ' \,)<...: 

1 OTl\L- Ltl. 713 ft3 Aw, 1,4131 
I 

-

Train Leak Check During Test: 

Before Test: --- Seconds at In. Hg. ------
After Test: ---

Fe m 

Fe in ------- Seconds at In. Hg. 

lsoDataSheet with moisture, Page 2 

il <' 'I c 3 Sheet . 
? 

f:tr-~: ..:t:. •~? 
----~ -2 CJ-::.~-?---< 

Temperatures OF 

Filter Imp XAD Meter 

Stack Probe Box Temp Cond Inlet 

lq.j ?. ;-I 7 {"[ L[~ A.J,~ lu 
! ~, <) (i.,[ C"\ ·2.;-c '-\-; 'l \ 

l "'' "\ 
'2<(... {_ ,-.__ '-I ) 71 

ll\ {' 7 --h· 7 ~ c.~ t..;>L\ ' '-
\ Li ""' l'-\0 z;! LH l 'Z.. 
'liL· _l ... -c.-' •7 ., -z., y•J l) 

H\ l ~.j~ 1 ~1 S 1'--l '\ :~! 

ILl < 1l1r 7\ 1 \.. \ '\ ~-
'--1 

I 

! Ll'-{ ·? ....r~"""' 
.c.... q; '(..)-i:.. L\ ~ '! Ll 

, ... , L I l<~l 2 "!C, '-/) '7'-\ 
i c..j t.i 7...,-,_, 2 ,·._, <-( ~ ·/ / Ll 

u 

1%,0 

Meter Reading Comments: 

~ Restart 

___ re 
te 

__ fe 
re 

~ 

of '---" - ·· 

Meter Filter Heated 

Outlet Outlet Jumper 

Lc, _;. j\ /V,~ 

CG I 
L6 1 
lc I 
(.. c. 

I 
r 

Cv I 

(. 7 
(._,_] I 
G7 I 

Ll : 

(.~ d/ \ V I 

~e., 

TRC Environmental Corp. 



I 

I 
I ZIP 

9t301Z-
SOURCE 10 NUMBER PHONE {KEY CONTACT) 

FtA,.. t..J(.A.{: e. tt 't 
OPERA nNG MODE 

ft: v~c..e N tH\.Nv; \ 

CONTROL EQUIPMENT 

~"7-bw•.JJ\ o· L.:... e... 

O~BE EMISSION POINT 

5h.:..,--.k E:~t.,(j \A.<. ·+-

HEIGHT ABOVE GROUND lEVEl 

50' 
HEIGHT RELA T1VE TO OBSERVER 

St~~t . 201 
End ·z..o 1 

DISTANCE FROM OSSERVER 

Stut -=f 5 i End ·1- 5 I I OIAEcnoN FROM OSSEAVER 

Start ;Jc.-t\.... End ~t.,rt ~ 
DESCRIBE EMISSlONS 

Stilt ( ,\ev,v- Eild C \'E'c......-
EMISSION COlOA F WATER DROPlET P\.UME 

.swt tJc. ~ -€-. End ~.'-.)e. ~ o 1-J A Oelached o 
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

. '\ \ 
Swt ~C' ()\'--'V\1\ e End kJc.- \) v """'- ·<... 

SOURCE LAYOUT SKETCH 

CD 
•. -x·. Em~1ion Point 

-
Obs~<V~r"s Position 

1-4 • 

1- . "'"IONAL INFORMATION 

2 

3 

s 

7 

II 

!I 

10 

11 

12 

13 

1S 

F'. 
-~ Ru_;.Jrt3 ·y_ ......, 16 

17 I 0 Stew+~ lz.oz 
'L_I 

24 

OBSERVER'S NAME (PAlm) _,-

L) C\~ c \ <:::. ~ c ( CLLl i--J e.-
o~Frs s§\li..~ loAn: 

\"lj~,.-;?·~-LQ. tt ·-z ~ -6-3 
OAGANIZA'OON 

·m (__ t~-..:Jv' ·' v Dk:, v\1\ e ~-t cJ 



TRAVERSE POINT LOCATION FOR CIRCULAR AND RECTANG-ULAR DUCTS 

Project No.: ~ 16 \3 ('>01 0 O OCJC)C• 

Client:.. c~ ~ect..t t<... ~ L_:, \c_,_7c, 

Date: \ l · Z Y 0 ?;> 
Sampling Location: Ft.,.~Jt Yl?l U. ~ tf 

lJD it Intemal Stack Diameter: ___ ., _ _ ____ _ _ 

2, -=1- c ,, Nipple Length: _ _ __ -=....:._.:....:/ _ _ _ __ _ 

Total Stack Diameter: __ __:'i...:::z_.-=-t---"'-6_. ___ _ _ 

Nearest Upstream Disturbance (A): _____ _ 

Nearest Downstream Disturbance (B): ____ _ 

Calculator-

1 l 3 4 5 

H!ijlo!:rrt~CfR_. 
A'rn::Jf'lllll.trS•.cb.oo Do.rtr 

Ou::l D..,..._ o-rwrl't.,. kn f'cliorll Oiitu!b..-..c•• (Otaance Bl 
•ornPoffil of.nvT~ D~vrt>ent:eta.nd. Cont'<Jdill'l.lllel 

Rectangular Duct Equivalent Diameter Dctennination • ~ 

L + W 

10 

Location of Traverse Points in Circular Stacks 
Tr.mne 

Point wide 
ofFarWall 

erccnt of slack diameter from inside waH to traverse oint 
Numb<r of lnoY<n< points on • dlaroeter 

Fraction of Traverse to Outside 2 6 10 12 14 16 18 20 22 24 
Travers S!<!clc.ID Point of Port 
e Point LU Slllck (1 xl- Nipple Nipple 14.6 5 .. 7 4.4 3.2 2.6 2.1 1.3 1.6 1.4 1.3 1.1 1.1 

Number 100 (l) Point) Lcngili (3 + 4- Point) 2 85.4 25.0 14.6 10.5 8.2 6.7 5.7 4.9 4.4 3.9 3.5 3.2 

I ,OZI 4D. D .BI.\ z. T-5 3. 59 3 75.0 29.6 19.4 14.6 11.8 9.9 8.5 1.5 6. 7 6.0 5.5 

93.3 70.4 32.3 22.6 17.7 14.6 12.5 10.9 9.7 8.7 7.9 

2 .061· ?.'36 " 5.3i 5 85.4 67.7 34.2 25.0 20.1 16.9 14.6 12.9 11.6 IO.S 

3 . !1.8 ,, '1.7-Z- I ( 7. 'i 7- 6 95.6 80.6 65.8 35.6 26.9 22.0 18.8 16.5 14.6 13.2 

7 89.5 77.4 64.4 36.6 28.3 23.6 20.4 18.0 16.1 

4 .H1 '• 7-.t>8 II i B<J 96.8 85.4 75.0 63.4 37.5 29.6 25.0 21.8 19.4 

5 :z~o '• ID. D •( 1za-5 9 91.8 82.3 73.1 62.5 38.2 30.6 262 23.0 

10 97.4 88.2 79.9 71.7 61.8 38.8 31.5 27.2 
6 .356 ., ftf .]i{ .. 1/.,,<11 11 93.3 85.4 78.0 70.4 61.2 39.3 32.3 

7 .6~'-1 ,, 25.?6 II 28.5( 

.1-!0 30,0 32,1-5_ 8 II II 

13 

9 1.9 90.1 83.1 76.4 69.4 60.7 39.8 

94.3 87.5 81.2 75.0 68.5 60.2 

14 98.2 91.5 85.4 79.6 73.8 67.7 

9 .BZ-5 ., 32.9.2 ,. 35.61: 
- 3~L _35.ZP.> 38.03 10 .. .. 

I S 95.1 89.1 83.5 78.2 72.8 

16 

17 

98.4 92.5 87.1 82.0 77.0 

95.6 90.3 85.4 80.6 

II . 95j_ '• 37.32-
,, 'tD .D7 

.11-'t 54-16 ,, !i t,ql_ 12 ,, 
98.7 94.3 89.5 

18 98.6 93.3 88.4 83.9 

19 96.1 91.3 86.8 

20 

13 21 96.5 92.1 

22 98.9 94.5 
14 

23 96.8 

IS 24 98.9 

16 Location of Traverse Points in Recta arStacks 

17 
Number or Inverse points on a diamtltr 

2 5 6 7 9 10 II 24 

18 25.0 16.7 12.5 10.0 8.3 7.1 6.3 5.6 5.0 4.5 4.2 

2 75.0 so.o 37.5 30.0 25.0 21.4 18.8 15.7 15.0 13.6 12.5 
19 

3 83.3 62.5 50.0 41.7 35.7 31.3 27.8 25.0 22.7 20.8 

20 81.5 70.0 58.3 50.0 43.B 38.9 35.0 31.8 29.2 

21 
90.0 15.0 64.3 56.3 50.0 45.0 40.9 37.5 

6 91.7 78.6 68.8 61.1 55.0 50.0 45.8 

22 7 92 9 81.3 72.2 65.0 59 I 54.2 

23 
93.8 83.3 75.0 6~.2 62.5 

9 944 85.0 77.3 70.8 

24 10 95.0 85.4 79.2 

It 95.5 ns 
12 95.8 



TRC ENVIRONMENTAL CORPORATION- ISOKINETIC FLUE GAS SAMPLING DATA SHEET 

Project No.: 

Client: 

Facility: 

Source: 

Sample Location: 

Stack Diameter: 

Date: 

Run No.: 

Operator: 

Meterbox No.: 

Meterbox 61-:1@: 

Y Factor 

Clock Time 

Point 24-hr Min. 

~ \ .'~~...:0 l ) 

'1.. 1.:{ 
" C) -, 

L 'l,..., 

' i '-'"; 

·, -~ ' ..., 
" I") 

- · 
" \' ) 

·· ' Iu 
I h, v 

'· \ ') 
\\... (l_)-

-}rv"' (.c<'l tL- ~ ...... 
~ ' 

i....~23 so ('>- \ .. . 
Train Leak Check: 

Before Test: C ·"''- L Ft' m 

After Test: 0 .(.....:~...:. Ft' in 

Initial 

Pitot Tube Leak Check G 
ORSA T Train Leak Check CJ 

41613-0010-00000 Sheet t of Z-
Spectrum Glass Train Prepared By: Paul Clark 

Woodinville, W A Impinger Weights Pitot Number and Side: PI-A 

Fumace#4 Initial Final Wei2:ht 2:am -------- - ----- -·o~-- o~ Pi tot Tube Cp: 0.85 

Baghouse exhaust Imp # 1 7o )-. 1... 72¥. f) 
4D 11 ¢ Imp#2 ,' .C. 1 l ·J. l • ?cfi. t 
11/24/2003 Imp # 3 ---. . . 

I 1 ; J-- lN.O 
I Imp# 4 ~·-\Lr 7o.z . t 

, MattF!!i< 11-! ( L .. .Jpmp # 5 

28579 Imp# 6 

1.719 Total 

0.992 
Method 5 

OrificeM, Pump 
Dry Gas 

Meter, (fe) 

C"'f \\. (, L( '-, 

t'\ ~) \.j(l 

c\~(. 6l -.,· 
'1 ',( . G -;,_, 
~\; q i. "2L, L 

?1 L( () c·\..,. 
'1'-H t '-lu 

1~'-i\ l. 3'-. .... 
c; l.(w\ ,g (., 0 

~'-IK. fw 
~._;l3 (.)~(..; 

ul"l '\ ( \U 
,-, .,-~_ l,tj(,. 

S\1 )<; L, 

\.,;c 

\..t. 

Final 

0 
G? 

Pitot,L:.P 

In. H20 

(l.u'-\ 

(.).{)-\ 
O.cc1 

[: <.;-\ 

c -'--1 
, cl\ 

C.' C:.-1 
D u-1 
~l. (.)·t 

(U.J'-i 

C I,_\ 

6 .(.4 
? 

·~ ""'""" ~ 
(J,C) 

Seconds at 

Seconds at 

Port 

Inches H20 

Inches Hg 

In. H20 Vacuum, 

Desired Actual ln. Hg 

i. 29 1. 3u (_-

\.l "J L">u 
,... .., 

i:U I.)..; ') 

! l 7 ~- l.)w 
-..., 

\.1 ~ L~ 
..., 

\.1 ·~ \.) 0 
. ~ 
"' \.L8 t. )(./ "7 

\, l 'J 1. )v ') ... 
·1, 1J 1. 10 ') 

\.T'.J uu ,.-
I "~ '.' ) \U ~· 

~_, ~ 
. 

1, v_; ) 

._I..__ 

() '•" C ,.,G ~ 

i\ In. Hg. 
'-l 

__ In.Hg. ' · 

Static Pressure 
;Or 

-0 c~ 

__l±_3.4-

Stack 

2..1 {. i 

l..l'l 

LZ l · 
l,. . ~ 

111 

11.1 
ll7 
7 Z.l 
Lt1 
7 7 I 

'Ll.. .... 

( £ '-

7.() 

Filter No.: 

Ambient Temp., "F: 

Bar. Pressure, In. Hg. : 

Assumed Moisture, %: 

Heater Box Setting, "F: 

Nozzle# I Diam., In.: 

Probe Length I Material: 

Probe Heater Setting, "F: 

Temperatures 
Filter Imp XAD 

Probe Box Temp Cond 

'L '1 .! '1 ~-1 t;{__ rJ (i~ 

l·\~ 7. .... - 7.. ~\ ) 

l~ 2-11 l(<J 

1.1~ 1 . ?. .') 
'-(I 

'Z. ·1 [' 
..., •' '} 

(.) ~ Lj) 

:x ~i .:, :z. .;I L.f <.\ 

1.{1 z~·-~ Y'1 
2 )c. z.,-L <...\') 

}. .,-'1 z~-, l.l ~I 

,z,-~ 2'i~ '-('( 

1 fv 2 ')-"\ 1.\ l.\ 
2'-h 2 ..,-z... '-{ '). 

L'tt.; 2 .; 7 ~( L 
Comments: 

1 
/ I 

'v(.l 3'4Lik-.~ 

l \ L'·~· ;c 
..... v~ 

L. (t11 

248 

GA-7/ 0.456 

5 Ft Eff. Glass 

248 

OF 
Meter Meter Filter Heated 

Inlet Outlet Outlet Jumper 

~1. ("L ...; /~,.)!. r" "t 

'-1\ ~~I 

,._,- i. '>- z... 
...., ...., ,:;; 

..;-l \-.. 
( ..... _ 
' ' 

'I-.,-

< 7 "> -,J 
')" ..:. ) ·.:.., 
'"'\- 1 \- ·{ 

'fl r-r 
;l )"-\ 
\-I ._,-l( 

.;, )- ,-

'1 
Silica Gel Condition: Port A 1':>1..~ < PortB ~ 

Port D Port C 

lsoDataSheet with moisture, Page 1 TRC Environmental Corp. 



TRC ENVIRONMENTAL CORPORATION- ISOKINETIC FLUE GAS SAMPLING DATA SHEET 

Project No.: 41613-00 I 0-00000 Date: 

Client: Spectrum Glass Run No.: 

Facility: Woodinville, W A Sample Location: 

Source: Furnace #4 Operator: 

Clock Time OrificeM, Pump 
Dry Gas Pitot,l:.P ln. H20 Vacuum, 

Point 24-hr Min. Meter, (ff) ln. H20 Desired Actual In. Hg 

~~ - 'L )).. ..,- ' ' )L 1<('0 ,u) () c, l t:' c:, v l...! 

·z. -~ , .. t\ ~-'-\. I).; .LM \ 1 ~ I )u ;_\ ~ 

'-I ·z. 1 ). 1\ )-.;.lc,..,- u·-1 \?_ 9 I )c:.; :..j ~-

... .:..-IL, £1 \l 1 i>~ ,0'-\ l 7 ,, \ \o ·{.,--
i. Li l. _..,- ~ .;'\ uw L\1..1 11" \.30 l-\ ; 

7 (.h- G tJ t.. lu 0 '-1 I, 1.c.. I, 1u '- I ) -

" 1-ll.-, {\(. 2 tt1u c.--t \ 1"' t \.J l.o\, .; ~ .. 
'I ..... J <it '-\ C..·)) 'l.: -I I 1~ 1. )v ~ .., 

'~ '~) ~ <ic \ I 2;> . 0< I ! ?t., !X) ~: _"\ 

il 
,. ,.-

<, ( l 7 ... ,-, ' ' (.'•· \ I.?"\. I . 1,u -L .., -
"'"' 11... '·) l .( .~,, ".1 , T'l u , (.; \ 0 ."\0 u .'lG i..-j 

/. 
)' l ()l\ )- J (.v '\tJ. I'\3 

~nJTA-t., ?B. 2Lf'O +t.3 ~lr~ 1. '2-5 '6 
; 

Train Leak Check During Test: 

Before Test: ,;..;...._ __ Fe in Seconds at In. Hg. 

After Test: - --- Fe in Seconds at ln. Hg. 

lsoDataSheet with moisture, Page 2 

1 1-L '1 - ui Sheet 

i2- I 
I'~ .• L...-1!:: \ _..-\....r 

·' I') · 
\ ._·, \ C.w-t 

Filter 

Stack Probe Box 

'Lz.:-1 ') ci · 
! '1 7 .... - \ 

2.,1.~ l. -...t"' 2~l~ 

17.u z.:,--s , .. ,r 
'Z..?f...- ( )u 2-ll 
111 L ~t•, ? ~I c. 

tll 1 ~I'-/ J~tG 

1J.1 L'-\"1 l ~\{ 

he.. ·z .... tc. 'l ,-1 
J lL· 2 -.1_3 24<\ 
7 7...~ '2.. J., -.., . s ·z ... ,~, 
Ll ! 7 ,-, ... -

( ) \..; 

?.~;.s 

Meter Reading 

~ Restart 
ft3 

---
ft3 

----

Temperatures 
Imp 

Temp 

'1·1 
1.) 

'-1 \ 
'-1~ 
'i.J 
Lfq 

~I.\ 

.Yt..\ 
L-1'-t 

<-/ "' 

ft3 

ft3 

'-I\ 
-

XAD 

Cond 

,_; 7./t 
I 

\. It-

Comments: 

"F 
Meter 

Inlet 

<,-[!. 
-,y 
LL' 
{ . 

I , 
(u 

l(. 
(; I 

(, , 
I. r 

( ! 

7 of <: 

Meter Filter Heated 

Outlet Outlet Jumper 

'\'( /" .~) '"· ,./) 
'J -L 

)(, 
)-7 I 
.~i' 

)-7 
') 7 

. .. ..., ..... 

\ -rt 
'-) .:;~ 

') -·-:: 1j..,.(- t\ . 
"' 

Sb.S 

TRC Environmental Corp. 



TRC ENVIRONMENTAL CORPORATION- ISOKINETIC FLUE GAS SAMPLING DATA SHEET 

Project No.: 41613-0010-00000 Sheet I of __ (~~--
C lient: S~ctrum Glass Train Prepared By: Paul Clark 

F acility: Woodinville, WA Impinger Weights Pitot N umber and Side: PI -A 

Source: Furnace 114 -·-- -- - ----- . - - --- in Pitot Tube Cp: 0.85 

Sample Location: Baghouse exhaust Imp# 1 7()¥, z_ ?25; 5 Filter No.: '! D~ ' .. :rJ 
Stack Diameter: 4D"tp Imp# 2 

Date: 1112412003 Imp# 3 

~9l5 lDt.? 
1/'1. 1 7/6.? 

Ambient Temp. , °F: 

Bar. Pressure, In. Hg. : 
,.... r ·....,.,=-i 

( ;, ( J 
Run No.: ~ Imp#4 92H/ 9.39. '1 Assumed Moisture, %: 'I 
Operator: Matt Ellis Imp# 5 Heater B ox Setting, °F: 248 

Meterbox No.: 28579 Imp# 6 Nozzle # I Diam., ln. : GA-7/ 0.456 

Meterbox L:!.H@: 1.719 Total Lf?;.5 Probe Length I Material: 5 Ft Eff. Glass 

Y Factor 0.992 Probe Heater Setting, °F : 248 

Method 5 

Clock Time OrificellH, Pump Temperatures OF 
Dry Gas Pitot,t,P ln. H20 Vacuum, Filter Imp XAD Meter Meter Filter Heated 

Point 24-hr Min. Meter, ( ft;) ln. H20 Desired Actual ln. Hg Stack Probe Box Temp Cond Inlet Outlet Outlet Jumper 

{j\ '7 10/C.; ~G :t X~ . ·\L. <c; c.o~.·t \;Lj) i .~ c.., I }j r_\ '2. (( ~· '2 <..!3' .~q, A fl <)" •. 1 I\/ / /L\ 
\I CJ? Cj·7/ <:(() 0 t)Ct I JIY t "" I -S r, '(_j(:; L~ 5 -z..sc l.(F) i ~~i [)' -1 / / ~~ ·. \ ' 
[C ~-) \174 .OS o () 0 Cj 1~ ~sS< "'f\1 q 21.'1 (_ r;· ( .. <: 5' I L(O I S"[ s·l ( 

Lf r.; ·- c (1/c: ~~ '")G Co3 v)q~, C c( ·~2fc. 1.}·{1.1 12.-~1 4~ '\.9. l<j l / i \ . _) f '•t ...... ...J I 

q) IC: C1ir, '-JSO 0 .d:t ~~·, 2,1, L3 _<t <..2l -)~~ ')<:'~G ~ ?, S'1 )''1 / 
/ ., \ t-LS c-1• ·17 ._'1S 0 o ;o:~ C.<JL'~ t"5 9 (o t..l Z:Ll '2SC) 2... SC.J ~r~ (r..C Sl 

\c. \ lS ci/4' ':1 (\'S ().(')~ I· ?ifs i ,3 ~ 2l.l 2. '5o 'L_:) \ LJ) ~,0 ) "l 
..... \7. 'S IT'65 · 1 1S O, C~l I L~ \.3 Lj lt1 L.Sb ) _S· I ltl \ (..I j:J J 

\I I__C l"-1'-6(.. l..t cc. ?· i ; '-1 ~· - \• ! :zS l .3 
l_, uo u ·0 2.(r\ '-{ s 1~. / ·- ;{ 

') "' I 

··.; ·~(.'S 1 '1~<:.. SCSG () .(/-t \.3 (3 ~ 2..1'1 "2.S'c) ;;'A_· L/ S [...'(_ IS'~ ' 

2 ('j 1'" t:6lc: .0:'( s ~ ,()i..j \ ' ·~ L3 ll Li C:, -z.so ~)'-:_, lt:; fc, :5 5'13 
I I t1S 'rtn , soc:.. 6 0 Li I,') {I·~ c, ·u~ lJ'C. ·u·l i..t s· c. :~ (. .0 1\ 

Sro') j c, L1r· . j""() '1"'61 .11... r.\ ~-~ ·p ·' ., --t (_k (. \ v ' l .. I {. - \ - ' ....._, - · ~ \,_,7 /' I 

0 ,--i L~- _L ~oc c \.::6'·1, L L'i 0.0 j G , /-~ o :-t cs ~ 2_ 2.,6 <...5 (. 'LS( J5 b j '--·c. i 
Train Leak Check: 

~c 
c-· 

Before Test: 0 00 i Fe in Seconds at I..J In. Hg. 

After Test: (.C(· I Fe in 6D Seconds at 5 In. Hg. 

Comments : .. ) .- ': 3slf _!G_ 

\);\ -.h):,.,~. TO\c;..\ 

Static Pressure 

-.[~f -.\)al Port A 
Pi tot Tube Leak Check Inches H20 -c•, 09 
ORSA T Train Leak Check ~ '"G) Inches Hg 

lsoDataSheet with moisture, Page 1 

Silica Gel Condition: Port A fi { l: ;.;_ Port B 6 { (; J~ . 
Port C . Port D 

~ Environmentl~orp. 



TRC ENVIRONMENTAL CORPORATION~ ISOKINETIC FLUE GAS SAMPLING DATA SHEET 

Project No.: 023 9 8-0040-00003 Date: 

Client: Spectrum Glass Run No.: 

Facility: Woodinville, WA Sample Location: 

Source: Fumace..R "I Operator: 

Clock Time 1 OrificeLlli, 
1 

Dry Gas Pitot,LI.P In. H 20 
Pump 

Vacuum, 

Point I 24-hr I Min. I Meter, (fe) In. H20 Desired Actual In. Hg 

ll 1!0~:'"11 LsI (kP·c..l5c;, n .0 ~<.. 1011 IO :-x=l 
1 c.. I I I 5 I54J ~YlS 10 .. 0! 5'·.~ .. -~ lo .9-~l 
:.:· ' t 1·7 ,~ 1)_5).~ s·c"l lc.o -s lc' .~·'l IC:i ;:~~\ 
~-. 1 1 1 1C l'"(iLL.lo<:J lf:.cy:.l 1J.·2.1 1-1 3 
) I \ I 17 ,5 ti 1<c S SO lr~. 6 ~( __ LL._~j ( •c.3. 
~-. I \ lt-~;---TI Cj"t ' \ s c I c 0 '~( I i I(.~ I \ "\ 
r I \ I . ·- C H i,.O t· (' I"'" • ;.., (J II' 'l n I ( 'T ._) I I, .) r1 t 1 . j ) () ~~ .... .___. I ' _<~\ I ' ) 

( I \ I ') ],-, . ncl··s· In ''? b L}<:"· II'\' -:""'1 'R"· ( <- (', l Y{! · I _j, (5' ~ , • I 0 o,.: , 'J 
-) 1 1 12z '\ k~o2. ,~ 'Jo ~~~c.~ 16 .1? l<i. ~i). 
( I I h ') I G c:/-1 . 3 c) c. I J, 6 ~ I f . :~ I n . ·s 
1 I ' 1?7.'\.luos·.(ooJ~ lo·cl' li.3111-3 

24-Nov-03 
. ., 
i -Furnace #2 baghouse exhaust 

~~e i·) 1. f:_. II:S 

Sheet '( of 2 

TRAfN METHOD: Method 5 

Temperatures °F 

Stack 
Filter I Imp I XAD I Meter I Meter I Filter J Heated 

Probe I Box Temp Cond Inlet Outlet Outlet I Jumper 

. ) r· I •· c-­
L __,c-;:1 .LJ(_ 

L)'i tiS z. 
~oo 1<-.J 1 

2 s·c 1 ? 5' 1 

')., S'o I iS 1 

2-Sc l-z.J"3 
.?L(h IZ~S 
(_ ~ ~ 12.'3 3 
~ 12 ....... 2 .JC ..J (. 
r' I .-·. 2 :;('; l ) 2 

25c 12..5'2 

(. ') I <. 
~., z 
y y 
y(; 
(( tl 
(('-r 

ltJ 
'-(} 
lr 3 
l(·J 
~t.r 

' \ 
\ 
\ 

\ 
' l 

./lT:A-

I 
I I 

\ 
\ If 
\ 

- . I - -;-:.. -I -~ · . 1,.. c-· ~ · ' < c~. '"I) I d\ I 2.. -S C.J l.) ·' l . -::~\c .. ;J I --·--t----. • ... --- -~-------- ·--- - r---J-A--:t 
--.., . ..._,__ 1 I ~7' ,._ _________ ] ___ 

f /~ ....., ___ _ 
/r -r 

---r-- ~ I I 
.,~ --==-"1 I I I -___, __ ;;:r I I 17 I 

~- :::::::::f"" 7 
~ --+- 7 1 

~ ~ IT 1 
--~ ~- r---'-1----i--"~ 

L----f-!on-t..-1 '3 fo .q3'? I A. 3 I'<Y". 1 1- ns d-.:>. r,? &; 0 ."'3'"-J----
Train Leak Check During Test: Meter Reading Comments: 

S!2l! !lli!ill 

J re 
+=-ft

3 

Before Test: / Fe in Seconds at / In. Hg. 

After Test: -'---- Fe m Seconds at 7 In. Hg. 
I I I 

L ft
3 

j_ ft) 
/ 

Spectrum #2, Data sheet Page 2 TRC Environmental Corp. 



TRC ENVIRONMENTAL CORPORATION- ISOKINETIC FLUE GAS SAMPLING DATA SHEET 

Project No.: 41613-00 I 0-00000 

Client: Spectrum Glass 

Facility: Woodinville, WA 

Source: Furnace 114 

Sample Location: Baghouse exhaust 

Stack Diameter: 

Date: llf24/2003 

Run No.: 

Operator: Matt Ellis 

Meterbox No.: 28579 

Meterbox L.H@: 1.719 

Y Factor 0.992 

Clock Time 
Dry Gas 

Point 24-hr Min. Meter, (fe) 

;/ ~ \ L- \IR 0~'-:: r::(57. \13 ~-

' ) s ~-'•('.<"::.~ 't.l ~ ( I . , . I ..... ,J ·r J ....! 

\ .I 
! c:· ~\0 ,c~ )c ! .) 

.. , . ')' (':'1 2 <!• '7 c 
• J • '6 ) 

<. ' !C __ ., y . "'6'~0 J 
......., \ 12.';' . \ r·. 'l( ·s '-;' ..) " l l 
l~ \ iS (': ~~: .5 c CJ 

( \ PS () i D 'I() 1"( G J 

lt i l_O 0'26 ,2.<6o 
' I '_) -;:.") 0(_2_,ooc _) 

., 
I ' r· 1r, ")S y-o '- C.J 

I J -, 7 .<)' o 2.11, Sso ......... 
( .. lls·c;· ") ,.-, Q.. 2._< 7t l c. Y'>J )<.. . ~J , 

2.1 -(_ \ 2.GZ r(, 
~ ... # ......._. 0 ~·;, :oc ~.,~~ 

/ Train Leak Check: 

Before Test(! ,C• "" l..'· Fe in G c. 
After Test: () , (C. i~ Ft3 in b G 

Initial 

Pitot Tube Leak Check ''(~) 

ORSAT Train Leak Check 't) 

lsoDataSheet with moisture, Page 1 

Final 

0 
\Q 

Pitot,fl.P 

In. H20 

-...._;' . (\(.I 
CCL} 

aJ a!J:....I 
c. (i (-{ 

C1 GY 
0 Cl\ 
Q .c t.j 
It (' r\ 

I ' ' ._, 

0 .0 Ci 
J ....... ~,~__, 

C:. J ~ 
r "'::S .... .) (._, '-

-·-· 

c (\"" • '=· j 

Seconds at 

Seconds at 

Port 

Inches H2 0 

Inches Hg 

' f '} Sheet · o ----'. 

Train Prepared By: Paul Clark 

Impinger Weights Pitot Number and Side: Pl-A 

Initial Final Weie:ht !!am -------- - ----- .. _ .. b~-- b'-- Pitot Tube Cp: 0.85 

Imp# 1 loz..z --KYl U Filter No.: I !CCJ5t;) 

Imp# 2 67}.') 'JL''i .I Ambient Temp., °F: 

lmp#3 1tJl,1- --1~(. ~ Bar. Pressure, In. Hg.: -, '1 "'/'1 
(_ I. I 

Imp#4 ,r:~o. I ~\-·).~ Assumed Moisture, %: (.1 

Imp# 5 Heater Box Setting, °F: 248 

Imp# 6 Nozzle# I Diam., In.: GA-7/ 0.456 

Total .!-±_1' 0 Probe Length I Material: 5 Ft Eff. Glass 

Probe Heater Setting, °F: 248 
Method 5 

Orifice6H, Pump Temperatures OF 
In. H20 Vacuum, Filter Imp XAD Meter Meter Filter Heated 

Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Outlet Outlet Jumper 

lt.S l \ 3 (( ''L20 2"~0 :}' ' --LL!) (;7 A.) A .,..?. <':")1 ;V A 
I,·~ \ 3 ~ <-.2 (I 'l"iC> =-i.r5 lJ7 i ~'\ .) bC i j 
I .-, r~ 

I·' \ \·, '3 ( , ( 
IV''-· ·<_ ·--;c -~ ~<j 4l) \ &,c) ~.o \ I 

\ 'Ci' I ~ lr 2Ll (:}(:' -, ~5 t, (/ \ l--i ( ,?-, \ I ':'" ....__. 

I. (i] I -~ Ll 2. 2.l. z r: n 
J - · l ((] '-llJ \J L- 'IcC \ I 

I. ~c~ !3 I... I L.L.~- ~52. ;<.Yi (I ) (. -~ lc< 
I 

/ 1 . .__ \ 

I '2S-l J .. .J lc 2.? k ( j") z<tl 1...1] (;, ·z. l- (-, 1 I I 
\ 

1 0-11 ~.'~l (_! z_2(. 7<'""() 2t('~ l(~ 
I ., 

0-·C .. · . I 
_i,..J ' r~ j \. 

i I 2"~ I ~3 () u-7 ., ·~ (: ~ I. '"'J' (IS I (,{J 
,, 

(....) .·· lr.( 

I 'L~ ( '7 (I ·:_:21o <:"~f Z..'=-1 ll '2.. ib'2 hO I \ ~5 .., ' 
"'-., . j -...• .I 

0 .'11 ~l ,r--( '/ ~ ·z.-2 "= : ~)~(; 2..~0' t ·z 12 ~...-.. n I I 
I - \ 

6 /1'\ (j .S'J. ~ L2'--. (. o( 0 i.__C:() ~2.__ (.,z_. ~(., I I 
\ 

1--.. - -... -·-·-· s -foP l f( ., -t (' .JI', r·. \- ...,~ .,..(_ I -(') TI I 

a ,-:-::-1 O._S_1 tr ·'i ~ ~· ·z_je; 2_jr- ~, ?_. (, \_J r;. c:. I I J. -'-- ~'· J 

5 
Comments: 

! In . Hg. 

'] In . Hg. 

.Jl~,... 
Static Pressure 

_f I I 
/ 

-()('d __ !_ ---+-- ____,...._ 
_j__ ! 

' 
I / ( -- -+-- -;-

i 

Silica Gel Condition: Port A 6'/1; -{ Port B f ( L.)( 

Port C 1 Port D 
-/-- I 
TRC Environment~/ Corp. 



TRC ENVIRONMENTAL CORPORATION- ISOKINETIC FLUE GAS SAMPLING DATA SHEET 

Project No.: 41613-00 I 0-00000 Date: lf/2r4 (o3 Sheet L of z~ 
Client: Spectrum Glass Run No.: 3. 
Facility: Woodinville , WA Sample Location: B~t. h(···~~e <."'...)(.'1-,r· '-.-...L 

• .! r 

Source: Furnace #4 Operator: n.1. ~; 1 r .~ 

Clock Time Orifice6H, Pump Temperatures OF 
Dry Gas Pitot,ll.P In. H20 Vacuum, Filter Imp XAD Meter Meter Filter Heated 

Point 24-hr Min. Meter, (fe) ln. H20 Desired Actual In. Hg Stack Probe Bo" Temp Cond Inlet Outlet Outlet Jumper 

[ I 1'2._( '-' 1~2.S e'ZJ-Sc·0 3.c \ cl, r(l ) '11 !.r ? '2._ (( (''5 0 I?Y~ 1/ ~) 7\JA 1.., 0 lbC) ; / ~ ft-I · ' 1 

\C ' (} (.:), iCG h ,Q 11 \' 7 ... , ,j lt ::- 2J ? 4,..1 ;- (J~ ~ ':; I ~.f) I . 7 ..) ~ "-' ,., 
'7 "' c _·~ ~'r (' 0 .0 ' I I 2._c~ 3 l.j "' ('_'-I ')~'j' !2 ~ ~~ ~5 (;.o t(" \ 7 i • .J ' . I r.' ..... J ....._.,~ ....__, 

, _._ 
y 

:J iO c 31 4-s s o.r_:3 IC' .. '1-·l 0 .. '-\ -7 .lJ <. ? l -,~<: 
( i) Z'r~ ~5 1~/) .::--s .'J I 

7 i Z.. )'' (.) -\.2_ 7~0 O.o 'i i '(.__~ 2...5' ."i 2 '<!"1 .? lt ~' ~:>c· lr ,i lo 6C I 
I: I c; 0 -8 - ~ ](") ''l.J . ./ o.o y I ( ~ I, 'l.). <.r Z ·z. r; ~~~\ z "'n Lfc t-.. r. h C \ I 
":' n s· 1 (', -;;,- . ~ !)' '-' f'') ,Q '-\ I : <.· l , (-., l ! L2l~\ <.'t'b Z5<::; t,.., I, \ ( , { I 
l r z..a l' · Vl . '-l (," 10 O L\ \-7. \: 1. ~.J L\ ., 1 c <. "\ .., 4·~ <. . <)~ ~~ (.1 ( (- IT 
.< <._Z.)' C :Yt.· ru 00--1 J.1S \. ~ .. ) -1 ~ Al z~<1 (3_? 1'-1 "l G! •:;-<:.\ \ !I 

'" ) "2 ':; (~\ uc k "' OCL\ . ...,. (' 

1. ; (__.. ~I z 1.1..\ 249' ((" lit 1 / I --· \ "' \ l o.i .) ( > , _ _.. ;'--, 

! ~' ? . \" (_. ~ 1. . s l'". IG Ci~ (') ., 1 0 .~1 '-{ Z_I --z.... ~50 12. 5o ~~~ ( , <.;- (} \ 
t.·J _\) P .~z 30 lot,'!>. t..-<.,c_ -- - - ··-- -- 1--· - - --f- ./ 

--·- .. -~ 
~,........... 

"• 

__ ,...../ I 
.. · -. /""""" I 

. ...... __ ~~ ... 
- .. ... _ -.. ..... __ !.----' I 1\ 

·-··- .............. _____ --~ \ -------..... ..... 
···- -~ \ 

----~ 
~ 

1-"' \ 
~ --·--...... ~ --... -·--.... ___ ·- I \ --!---- ---- - ··-· .. ··-··• ... \ - -... ---- ---~ ·-~ 

----~ ---.. -..... 
1'---

~, \ 

---- --~ , 

I-1!Yrn ___. v ?;b. ?Jl.}l -Pt~ 1 · 1'9~ ?;;)~. 3 Ct,o .f I 1 
-

Meter Reading 

,/ 
~ Restart 

/ fe fe / Seconds at In. Hg. / 

Seconds at ' In. Hg. / ftl frl 

lsoDataSheet \IIIith moisture,·Page 2 TRC Environmental Corp. 



I ·p; \uC. S....:J-w,.., ~\r.- ~ \..0v.:. .. \ ~- - , I\ e (..Cv' .... ""'. v I 1:> ;,1..1 I 4:1 COMMENTS 

I t 0 0 (.) lu ~.,.r i~uu 
TY STArt; I ZIP 

2 {_) 0 0 a w .Q \\q_ ~-) .''1 C)']~ll. (/ I , · •• ,_;,J j. 3 0 (; 0 
PHONE (I(EY CONTACT) SOURCE 10 NUM8€R 

,-
tr2.. • [i c I 0 t ._!",V[, { u 

PROCESS EQUIPMENT 

[ v•"•-'· '-

OPEAA TlNG MODE 5 0 () u G 
{~. r~ \,._ ( .\ J I 

" N.J.,-~ l o fi C· ( ; 0 CONTRCX. EQUIPMENT OPERATING MOOE 

7 0 0 ( _...' lo 
DESCRIBE EMISSION POINT • l • C• 0 0 

(,"f \.-~ \-: /'. ( 
I c o l 0 u 

10 0 u G v 
HEIGHT ABOVE GROUND L.EVEl.. HEIGHT AElA T1VE TO 08SERVEA 

'.S( {-\ lu (-r it: Cr t1 0 () 0 0 Swt · End 

DISTANCE FROM OBSERVER I OIRECTlON FROM OOSERVEA 12 G 0 0 I 0 
Start 'l\ ~t End l \~ C-r StJrt ;J End N I 13 0 0 c- b 
DESCRIBE EMISSIONS 

I Start ( \ .,_, ., ... End C\t.f 
,. 

0 0 0 0 
EMISSlON COlOR IF WATER OROr PLUME 15 c c> c u .. J~_, ci Allac:hild 0 r.! Vt De-taChed 0 SWt 'lv· :,..-(. Etld 
POitlT IN F PUJME AT WHICH OPACITY WAS DETEAMCNEO 

16 0 .(_) (J 0 
Stall {\J..; (.i ,--{ End ,J) 0 I 'A 17 0 (J 0 0 I DESCRIBE PWME BACKGAOUND 18 0 0 (J ·o ;;~; I&\ ~I 
... ......, C:k\ \ . End ~)-;:-,, 

.XGAOUNO COLOR SKY CONOI'noNS 111 

Swt W~ !.<. ~ \'~l ..._ End ~ --{' SW1 Pr . .LlJt J, End o . ( U .-·rl - .. ... :zg - . .. '-: . . . ... -
WINO SPEED WINO D~IIUN ' I -.. .. 

s~ <"-lu,•I'Ptr End Cio ·"'.otl Slart 1- End i.:: 
21 

AMBIENT TEMP 

iJ {~ r~ I WET ~1rr T£MP .. ,AH.~ 22 .. · . 
)'JI.-~ ,..; /, )' . 

. 
Stitt End 

23 
.. • - • • .!' . -- ·- .. . 

Sl3dc SOURCE LAYOIJT SKETCH ~. Nonh .Arrow 
wwiUl a::: 

® 
24 

~ 

Suo + 25 

Wond ......... 
26 

~--
\...))- _fin-riniOnP~in.t 'ZT 

rl 28 I 
29 

30 

Ob~ervers Po,ition 

OSSE~'S, NAME r~INT) 
~~L \ v \ ;,_ 

OBSEMYE'R'9_t:~w-'7J I DATE 

iii< 
~r·<=t'/( tti7.Y I (l ) 
~L 

I ---- s-r ;;;Lin"e _____ 

r IONAL IN FORMA TlON C~FIED BY I DATI; 

·i C P./'r ~----------~~~~c~_urnoo_VEO-FORM-NUMB-ER--~1 ~~~~~~~] 
-... ""'--



TRC Method 5/202 Data Sheet-Gravimetric Particulate Analysis 

Client Name/Facility: Spectrum Glass Company Job No: 41 613-0010-ooooo 

City/State: Woodinville WA Analytical Balance ID NO. 112103103a 
Analyst: Paul Clark 

I Run Identification II units Furnace #2 run # 1 Furnace #2 run# 2 Furnace #2 run # 3 

Filter Analysis 
Filter Appearance 
Filter ID '\ 0~1 (, L) it OOl!l li Oocd 
Filter Tare Weight ./ g 0- ~9 'L 7.. 6 . \?. d D ~(~I 
Weight #1 : DalefTime r; ·I'J IIJc Cl " 1, ~ l LJ Cl . ~~ t6 LJ ' > "t:Jo 
Weight #2: Datemme 1 L-HJCA ~~ g : 1 ' 1 y _£.. l _(J . ?.8\U (j. 1.,{97_ 
Weight #3: DatefTime g - -
PM On Filter g 

Acetone Rinse Analysis 
Dried PM Rinse Appearance 
Ally Loss? If Yes, Estimate Amount __g_ 

Sample Volume ml 30 .~ \ 3o ""36 
Beaker lD ! ()C\ \v~ lo'"i 
Beaker Tare g M· \!. 7t.S (.c. 'i lL'l t.l . 1113 
Weight # 1: Date/Time 11=-tt ./lf,<( g u~ . f)CJ(. \iG ",u.?. L'l \? (1 <.t 
weight #2: naterrime p -n.li.fi'l'l g {.(. . Q~ c~ (,( . "'~ \1 t l. I 'Ll'1 
Weight #3: DatefTimetl· )) I f(,3o Cl (.G , ;:l \1 c c, {.. (. , ') ~ L( 0 Gl. 11.\l 
Weight #4: DatefTime Cl ·- - -
PM in Acetone Rinse g 

!Total Front-Half PM 

Organic Fraction 
Dried PM Appearance 
Ally Loss? If Yes, Estimate Amount Q 

Sample Volume mL Jt:.~i(~ J-;1:>,-1(..,,<,) _4~ (}/.(_) <,._, J ,.;c 
Beaker ID _g ( \ ('"\ '11 
BeakerTare _g ~ / ,( igli (, 1.1..1.1.1.. _1_1.1-;h 
Weight #1 : Date!Time l ~;,.:.·l::..::>:t-,(ll!.::o,::.,t.;.:. .. .,,u-.Jl._,_~--.....1(_,_":.,!:'1" ...._,+-": t7_:-" 95 . .u.--!.+_....~o c·.._l..J........-'=1..""7..,..,.~'...;·~~...._.-(Y'' -~ 'X -::ol~t..'-~.I~~:-----1 
Weight #2: DatefTimel "l. ·:..~..7' ),._f-!lrl ({-"'-'-',\')'-11---"-9-+---¥-c . .;-!.:--L-\ ...... ;o......._\::'--il----'1 (.~-::l--r 1~2~'...1..-..-:-:-< 9.0:.,___,1--.... ~(Q.........._I...:...:~:.....L.>o<..;:;.V_--i 
We~ght #3: DatefTime \ l-7 -1 '/lldl t--'9'---t----=.'-..£ ~· ......_.!........_. 'l.'\_._1-t---" G·'--'1'-'-:_1.,.::.;;1"'-... ~ ~~-+------=----i 
We1ghl #4: DatefTime Q 

PM In Organic Fraction g 

Inorganic Fraction Analysis 
Dried PM Appearance 
Ally Loss? If Yes, Estimate Amount !l 

Sample Volume ml "I'\() 4l6 
Beaker ID ')j'-t ~21. 
Beaker Tare _g il>l!: \ CJc.l.S. 1c~.'lc, 1'1 
Weight #1 : DatefTime q ·ZZ 

.. 
't .. :c,\~ g _l,,P C,u".Z..1 \, l ~ .S'L.l\. 

Weight #2: DatefTimet L .!1,'1, I o:,.;-u g j_' ,<). 'i<, .1<1 L1~ , <1'1 S"o 
Weight #3: DatefTime\ \ ·1 t, it. c) g 1tlg c:;ol..\~ \o8. 'i9 .;l} 
Weight #4: DatefTime g - -PM in Inorganic Fraction g 

Total Back-Half PM 9 

Total FH & BH PM g 

QAIQC Check Completeness _ _ Legibility _ _ Accuracy _ _ 

Specifications _ _ Reasonableness __ 

L\3.0 
'Lc\ 

illJ. ~'\~ 
i ll ~<._')" 0 
I I\ (J..;: I () 
1•1 { .:.,-/o 

-

Checked by: _ _____ ___ (sign) _ ______ .(print) Date: _ _ 

(Lab Supervisor or QA Manager) 



TRC Method 51202 Data Sheet-Gravimetric Particulate Analysis 

Client Name/Facility: Spectrum Glass Company Job No: 41613-0010-00000 
City/State: Wood.inville, WA Analytical Balance ID NO. 1121031038 

Analyst Paul Clark 

I~R~u~n~l~de~n~t~ifi~ca~t~io_n ________ ~ll~_un~it~s~ __ F_u_rn_a_ce_~~r~un~#~1 __ ._~Fu~rn~a~~~~~ru~n~#~2~~~Fu~m~a~~~~~ru~n~#~3~ 
Filter Analysis 

Filter Appearance 
Filter ID I\ ()C\.(p 1 L OJ .;7 ilu<.:·S '' 
Filter Tare Weight 

n-h/uJc 
g 0. ~~{<:; () 3$ .,-1 o."1l?<\1 

Weight #1: Dateffime g fl '!<?. ') 1 0 - 3~(6 o . 1_,16~0 
Weight #2: DatefTime \L -lt1c.11l- g () ~~ ., -~ l'. H->D (J,)~t11 
Weight #3: Daterrme g 

PM On Filter g 

Acetone Rinse Analysis 

Dried PM Rinse Appearance 
Any Loss? If Yes, Estimate Amount g 

Sample Volume mL l-10 4(.) "fo 
Beaker ID ; t~lo ltn II I 
Beaker Tare . !l (./, \'<"t~""i ( ;;. ~il.i'~ (.1,()1 "' 1 
Weight #1 : OatefTime 1 'l·Llid''l; !l r.c.. "\() (, u C...;; , \\,-0 (, /.O'i'J'1 
Weight #2: Dateffime \ l-15 / cfi'i)"" g (.(. '1 D i;_'i._ ~..~~ ~\ {0 ~l oirl-1 
Weight #3: Oaterrme g -
Weight #4: Dateffime g 

PM in Acetone Rinse g 

!Total Front-Half PM 

Organic Fraction 
Dried PM Appearance 
Any Loss? If Yes, Estimate Amount __g 

Sample Volume mL 4o It '>-<-' <.o/t')O l. .,- {1-;-o 
Beaker ID g l eo lv\ lul 
Beaker Tare g Gl , lo<;-1 (.).<f"!-1.3 (.I .?o i I 
Weight #1: DatefTime • ·: · H , ~~ g (. 1 to<..""l ~) £..\?,<""4 (.1.'1..0'10 
Weight #2: DatefTime 1!·7\ 1/t.IS Cl Ll I ,c;l,O (. ')' t.\ sc ...... CJ ?rl40 
Weight #3: Date!Time\ 1.. )'l/ ~v g ti l \ ulJ:,· L .,-- _y__ \ (. .3 ---' 

Weight #4: DatefTime g - -
PM in Organic Fraction g 

Inorganic Fraction Analysis 

Dried PM Appearance 
Any Loss? If Yes, Estimate Amount Cl 

Sample Volume mL i.{oo )b7o _I-ii{ 'J 
Beaker ID lo1_ ~"1 ··'-\ ') ·( 
Beaker Tare g i u'\, I l21 tto rlctv\ 111 . {, lc7 
Weight #1 : OatefTime \t-{l ·;~-, g InC.. I 11.~ it~ oi ~\ Ill ~11'1 
Weight #2: Date!Time \1 ·l"\ '01~< g In'\ lil.l I \ o <:t"1c; 1 Ill GYn 
Weight #3: OatefTima 1 ·• • l} lc,(.)' Cl -~ ll O-'iC, c,"1, (l\{13't 
Weight #4: DatefTime I 

_R - -
PM in Inorganic Fraction 9 

Total Back-Half PM g 

Total FH & BH PM g 

QNQC Check Completeness __ Legibility __ A ccuracy __ 

Checked by: 
Specifications __ Reasonableness __ 
_______ _ _ (.sign) 

(Lab Supervisor or QA Manager) 

___ _ _ __ (print) Date: _ _ 



TRC Method 5/202 Data Sheet-Gravimetric Particulate Analysis 

Client Name/Facility: Spectrum Glass Company 
City/State: Woodinville, WA 

Analyst: Paul Clark 

Job No: 41613-0010-ooooo 

Analytical Balance ID NO. 1121031038 

I~R~u_n_l~de~n~t~ifi~ca~t~io_n ________ ~ILI __ u_ni_ts~~----~------_.------~2------~-----A~v~e~ra~g~e----~ 

Acetone Reagent Blank Analysis 
Sample Volume 
Beaker ID 
Beaker Tare 

r-----~--~--------~---------------r------------~ 
ml I 0 G 

Weight #1: Datefrime 1 -n/1oo.:. 
Weight #2: Datefrime I l · l.)fll oC... 
Weight #3: Datefrime 

Weight #4: Datefrime 

Acetone Blank Weight 
Wt.Nol of Acetone Blank 

CH2CI2 Reagent Blank Analysis 

! ()l 
g 

g 

g 

g 

g 

g 

mg/ml 

~----~--~~------~---------------r------------~ Sample Volume mL l')0 
Beaker ID t u'l 
Beaker Tare g L {. u•l'3\ 
Weight #1: Datefrime \L-B /1u:0 g t ~ o'-\~:; 
Weight #2: Datefrime 11-r\ 11\fo ~ g Gc.:,-, o<t~'-l 
Weight #3: Datefrime g --
Weight #4: Datefrime g 

CH2CI2 Weight Blank g 

Wt.Nol of CH2CI2 Blank mg/mL 

01 H20 Reagent Blank Analysis 

Sample Volume mL lluo 
Beaker ID 1..\ 1... 
Beaker Tare g llcJ ~ l£:-I L 
Weight #1: Datefrime I l.-l.l/cy. .:,-..,· g \I o "l.o~ (i) 

Weight #2: Datefrime p-H /Cfi'i v g ll (j \ ? 0 '1'1 
Weight #3: DatefTime g 

Weight #4: Datefrime g 
Dl H20 Blank Weight g 

Wt.Nol of Dl H20 Blank mg/mL 

QA!QC Check Completeness _ _ Legibility _ _ Accuracy _ _ 
Specifications _ _ Reasonableness _ _ 

Checked by: ___ _____ __ (sign) ___ _ _ _ _ _ (print) Date: _ _ 

(Lab Supervisor or QA Manager) 



TRC Method 5/202 Data Sheet-Gravimetric Particulate Analysis 

Client Name/Facility: Spectrum Glass Company Job No: 41613-0010-00000 
City/State: Woodinville WA Analytical Balance 10 NO. 1121031038 

Analyst: Paul Clark 

I~R~u~n~l~d~e~nt~ifi~lc~a~tio~n~------~~~~--un_i_ts~~~Fu~r~na~c~e~#~2~ru~n~C~-1~._~Fu~r~na~c~e~~~ru~n~C--1~._------------~ 
Filter Analysis 

Fitter Appearance 
Filter 10 1\ dor~ jl <JU ~ ') 
Filter Tare Weight 

1
t./, g 0 ~ 'i!"'l (J . \~ <.. 3 

Weight #1: Date/Time \1·1 \130 g 0. \Sl ~1<, 0. ~l?<: o 
Weight #2: Date/Time ! ~ -l1 /,.'dli g ( •, 1Yo.t l11 O. <. 'i f.l.. 
Weight #3: Daleffime !l - -- -~--

PM On Filter g 

Acetone Rinse Analys i s 

Dried PM Rinse Appearance 
Any Loss? If Yes, Estimate Amount g 

Sample Vo lume ml 3o -~'> 

Beaker ID I o ~ ·nl 
Beaker Tare /c !l (.·(, 1..3 t 1 {; )1. ~07(.' 
Weight#1 : DatefTime\Z· l t f.A4) !l (.<.; F,~{. {. <;) QI {"O 
Weight #2: DatefTime l l -H I. d.'-1'1 !l ( . .:,- 7.1'tc;. ('{ CX I .;-"8 
Weight #3: Date/Time l1·7:i/ ttr. !l L-.;- ,_1..)'iC::.. f. ~.~ ( ')"(p 
Weight #4: Date/Time g - -
PM in Acetone Rinse g 

lrotal Front-Half PM 

Organic Fraction 

Dried PM Appearance 
Ally l oss? If Yes. Estimate Amount _g_ 

Sample Volume ml 1. .;-f ?.oo i.;.; /7..<JC 
Beaker 10 9 c;"'"{i l· l l)3 

Beaker Tare , /l' g (;(, . )l-\~ 1 (,..;- 0~ i£_ 
Weight#1 : Date/Time"l.·l} V'-' 9 \•l Q'J'l3. cs. ()~ lo 
Weight #2: Date/Time It ·1-t, liLt -\ g i ~ ~.., 'Z.S !.<" r \ ~ 7Lf 
Weight #3: DatefTime (j - -
Weight #4: Date/Time g_ 

PM in Organic Fraction 9 

. F A I I norgamc ractaon n a'l'_s s 

Dried PM Appearance 
Any l oss? If Yes, Estimate Amount Q 

Sample Volume ml 4 1,) "\1..0_ 
Beaker ID 1.o 1.. ')..c.''" 
Beaker Tare g_ I oc·\.(, <\ ~ l. 1\L\, 1~'1 (:, 
Weight #1: DatefTime ot · l't ((}.')<,' g \ v~ , ~'I ~ {, IlL\ l\ _, L 
Weight #2: Datelr~me \, .to, '/o,,'1 g k 'I . CFI'\~ \[LJ / L\ol. 
Weight#3: DatefTime\t:-1'> IlLS g I ,t; looC\ i t'-\ , .. I CJ 'i 
Weight #4: DatefTime (j -- -
PM in Inorganic Fraction g 

Tot<! I Back-Half PM g 

Total FH & BH PM g 

QNQCCheck Completeness _ _ Legibili ty __ Accuracy __ 
Specifications _ _ Reasonableness __ 

Checked by: ___ _ ___ _ _ _ (sign) _ _______ (print) Date: __ 

(Lab Supervisor or QA Manager) 



APPENDIX D 

EQUIPMENT CALIBRATION INFORMATION 



/1\\ PEX $01JQCETfm.GE~ n INSTRUMENTS 

· 5-TYPE PITOT TUBE CALIBRATION SHEET 
Reference USEPA Reference Method 2 (40CFR60, App. A, Meth. 2) 

PITOT SERIAL# P1-A CALIBRATION DATE: 30-0ct-03 
PITOTTYPE: BAROMETRIC PRESSURE: 759.00 mm Hg 

STD. PITOT TYPE: STATIC PRESSURE -40.6 mm H2C 

Cp(std): BLOCKAGE%: n/a 
CALIBRATED BY: CORRECTION FACTOR: 

SIDE "A" CALIBRATION 

Pstd P(s) DEVIATION 
RUN NO. mmH10 mmH20 Cp(s) Cp(s) • avg.Cp(s) 

1 19.4 26.4 0.849 -0.001 

2 19.4 26.4 0.849 -0.001 

3 19.4 26.2 0.852 0.002 

AVERAGE 0.850 

SIDE "B" CALIBRATION 

Pstd P(s) DEVIATION 
RUN NO. mmH20 mmH~ Cp(s) Cp(s) • avg.Cp(s) 

1 19.4 25.6 0.8618 0.002 

2 19.4 25.8 0.8585 -(1.001 

3 19.4 25.8 0.8585 -0.001 

AVERAGE 0.860 

ovERALL AVERAGEI.___o_.s_s_s _ _. 

ACCEPTANCE CRITERIA 

AVG. ICp (A} • AVG. Cp (8}1 -0.0098 must be less than or equal to 0.01 
Standard Deviation A = 0.0019 must be less than or equal to 0.01 
Standard Deviation B = D.OD1~ must be less than or equal to 0.01 
If each of the above criteria are met the overall avg. Cp (Side A or Side B) may be used. 

I certify that the above pilot tube was tested in rdance with the US EPA Method 2 standards. 
See the Code ol Federal Regulations, Tille 4 at 60, Appendix A. Method 2, tlem 4. 



TEMPERATURE DISPLAY CALIBRATION 
Meter Console Number: 28579 
Reference Calibrator Make: AL TEK -------
Operator: __ M_. _E..;.;.II.;_:is ___ _ 

Model: 22TC _ ____.;~...;.__ __ Serial No.: _....:1~0~93::..,1~6~0.::.2_ 
Date: 2/1/03 _ ____.;;:.;......:. __ _ 

Pretest 

Thermocouple Reference Meter Thermocouple Reference Meter 
Number Temp #1 temp Criteria Number Temp#2 tem_Q_ Criteria 
T.C. # 1 100 100 0.000 T.C. # 1 200 201 -0.152 
T.C. #2 100 101 -0.179 T.C.#2 200 202 -0.303 
T.C.#3 100 101 -0 .179 T.C.#3 200 202 -0.303 
T.C. #4 100 100 0.000 T.C.#4 200 201 -0.152 
T.C.#5 100 100 0.000 T.C.#5 200 201 -0.152 

Thermocouple Reference Meter Thermocouple Reference Meter 
Number Temp #3 temp Criteria Number Temp#4 temp Criteria 
T.C.# 1 300 300 0.000 T.C. # 1 400 399 0.116 
T.C. #2 300 301 -0.132 T.C.#2 400 400 0.000 
T.C. #3 300 301 -0.132 T.C. #3 400 400 0.000 
T.C.#4 300 300 0.000 T.C.#4 400 399 0.116 
T.C.#5 300 300 0.000 T.C.#5 400 399 0.116 

Criteria: Percent differense between the Reference Tempature and the Average Tempature 
can only be+ or- 1.5% R. 

Equation: (Ref. Temp. + 460)- (Temp. Reading+ 460) X 100 
(Ref. Temp.+ 460) 



SAMPLING NOZZLE CALIBRATION 

Diameter (in.} 
Date Noule No. a b c 

\ o/ ':};/ ~ <1A · l Q_\t;"\ ().\<;"I o.l\o 

~,<l·) ~ .L\G C>. 't\Cl 0.1.\c 

GP -y c>.'l"k) 0-~'1 fJ.21o 

Gft· (p o.1s1 a .<rx 0.)1(., 

Gh-7 ' {) .l.\{<- 0. 4<)"<. ().41}\, 

c.~- ~ o .s:;o o.S")o o .<;\o 

'Cb&·l 0 .14{ CJ,l"t{ 6 .1Yv 

G g.'S 1() .2to o .'lo:,. 0,2\f.J 

G G -~ 1{)~(.1 0~~'1 0.2(,~ . 

(;,{};,~ 0 .\3<1 o::n~ 0-3.¥\ 
1r. .g -en o.'-\o\ 0.1..\02. 0.4.03 

G g-1 n .L-14(, 0-4~~ D-4lil 

lc, (1.,-~ 0-&i').<;' 0.5'2..; 0.5"2;-

Coc.-l O,l{c._ C>.liJ) 0. \.;Cot 

I~ c..-3 o.z.,'1 0.2.\'3. I c .?.u-t 

iCo L. -4 o.7.£.C,. O.leoc; (? .1l...Ct 

(.,(. - ~ C.4w o.~e 6-l\ol 
G c. · 1 O-LlL\1 6.4'11 0-441 

(p <> <2 0.{1~ r,. c;3t} o.C'3.£, 

- . 

Checked By: _...J...._-)~"'f---
Date: /D/ 3 , 

Nozzle number shall include material designation: 
G=Pyrex glass Q=Quartz SS=Stain/ess steel T=Teflon 
Three diameters must be measured and recorded. 

Nozzle Calibrations 

Average (ON) 

o.K\ 

v, '2\v 

o.1.1o 

o. 3<7(, 

0 ' '-to)(. 

o. <;"'lo 

a.\1.\') 

0.2-\V 

o.'J.c.,'¥ 

D .nt..t 
0.402 

D.4'-\S 

f>-52{'" 

A l{€it 

0·2.\3> 

A . 2.lA 

n.Lla) 

0-4L4.1 

o.S"3n 

Calibrated Caliper QA Check 
Bv No. if ON is OK 

.p((_ IC.E \ TY_JJ 
{Jt[L C£r 'J:)C....'7 

{):;c_ r .k t 'IX.J) 

(JR. ()=' \ -u..n 
~ C£1 ""JLJ7 

.OJZ- C...E.I JXJ) 

Pk (£) :DU7 
pg C£1 ..J:VJ 
{>rz_ Cj::) It:. .57 

Pf?.. CSI 3X.n 
Pfl. C£.\ .ll:JJ 
Pl<-

f 

C£1 Il57 
~'}C.. C£\ _IV] 

Prt. Cf= I -,W 
(/}L C£1 1VJ 
~ r t= 1 3):J?_ 

m (£\ ]l:::.J7 

m Ct.:: I 7P1 
(k (...F \ 1):)7. 

Each diameter measured to 0.001 in.? 
High to Low.::; 0.004 in.? 
Data set complete? 

TRC 
10/29/2003 



TRC STANDARD OPERATING PROCEDURE 

THERMOCOUPLE CALIBRATION FORM (for TRC SOP AM-103) 

ASTM Thermometer Serial No.: 
Thermocouple Calibrator 
Make: Model: Serial No.: ------------------ --------
Operator: Date: I fu{oW, 
Pretest: Posttest: X --------

Thermocouple Reference Temp. Criteria Reference Temp. Criteria 

ID Temp 1, °F Reading 1, °F Criteria Met Temp 2, °F Reading 2, °F Criteria Met 

..., 
~ s --i/- 1 '\::: / 

,'"'\, ~--, ... l.-J r . :> 

f"Li~ r UJ- c-s (,3 / 

P,,/kl_ G~ 0'3. / 

Pc \.,, \lr~r L~ (,Lj 
/ 

\...-() 1: "' r G~ Ll 
"' 
I v 

Thermocouple Reference Temp. Criteria Reference Temp. Criteria 

ID Temp 3, °F Reading 3, °F Criteria Met Temp 4, °F Reading 4, °F Criteria Met 

Cntena: Percent difference between the Reference Temperature and the Average Temperature 
can be only~ 1.5% 0 R. 

Equation: [(Ref. Temp. + 460) - (Temp. Reading + 460)] x 100 
(Ref. Temp. + 460) 

-J;x.,.~-;7 
QAJQCCheckBy: ~- I//~ 

Date: 0. t_ 

Figure 1. Thermocouple Calibration Sheet 

Calibration - Temperature Display and Sensor 
Procedure No: AM-103 Revision: 00 
TRC Controlled Document 

'- t:.J~. ·O 7 

Page 5 of 8 
Effective: 01111/02 

For Information Only 
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INNOCALTIA 
INNOVATIV E CALIBRATION SOLUTION S 

(~2l· [ ;t~t E:~'!" ~,., C· :1r. · \tb:nJ-. """•:~'S. i -.•:l':S ~~I ! J3,.W 
l\)11 FRFT· i -iV··~~'.rtl/,.,•.,.f·/:.-')S · ~LLY: ~:-.;~7-~M ,.;·...,-.., lt'\'1~'"'Y .. ~,"11:M!tJtk"')(\s . .:--..nrn 

NIST-TRACEABLE CALIBRATION CERTIFICATE 
l.nt<~log Nltml)er 17006-03 
Cc lllflt..:~l~;: r~efe1e•1c~ Numbcl 4145105·00·1 
Purche~se- Ordt>r Number JAASLAND72403 

llnll Un<Jt:r r~sl J : OHUOJ-~:i ----------------------------------l f)eM:npliun ; l;.r1cu AS 11•1 Glt~!>~ llwr mu11o~l~r ; r iJIIQt: H~ 
· t$91-; lt>ltll IIIIITII!fl>IWI, j l'J 111111 luloJI C..:119l h 
Sl!lli.ll N Ullllx:l l : 53 79 
l:;~ulptnclol Lontlo\ton : UStU 
- -·-·~-· --

C.crtlflc<J tc 
Con1pletect 
roo·: 

TRCENVIRONMENTALCORP 
l!3501 .144Tii AVI!NUE Nt:. 
0 700 
WOODINVILLE WA 980?2 

lnnoCJI cett lno:-:; tllilt t he c.:~hbratlon of the ll~tcd 11nlt~. U'>c-d prncr.dt1re nttmtu~r MWI-1 70fl6·11.! wllh ~qutprm!lll 
t r;:,ccvblc to thr Nar ion,l l ln~tltutP. ol St;:~nrlilrOS ano T!!chnolot)y (Nif.T ). and Chi' l •·~r w<~.; rwrlnrrrlt!d 111 o:Jt:l ;Ufll <liiC.:l! 

Ma nufaclurcr 

11urn!> J:ny1n~ ~:: t luy 

t::r l!.:o/1-lu t \ 

With IINSI/NI';;l 7'i•HH. 1~0 170:J<o. 

ACJual .oruct;o.rJ ••~ 3V3~ao:e u 00/1 roquasl 

Ci!litJralion Stilndards Used 

Function Performed 

PI&Jltnu rn l~c:. t :.l..t t otl! l 'rolJc 

T~mpt!rillurt: Jnd1cator 

Model Number 

3~L5 

Se r ial Number 

403541 

tSS 

Lab Tcchnici<1n: 321 ('"~ 1::-v~ 
I --......_ - ·-·---

Due D<1te 

10/30/03 

I Lll! /03 

D\ltc Completed: 07/ 25/2003 Issue Date: 07 I 25/2003 Received Date: 07 J 21/2003 

Trus cenltica:6 s.i'isH not Ce rrivrc.;;'vc~ e<cf:;: m f-v:; an~ rfX:.,.'Irf!:J \\fltlftll uputt)vaJ lrom.Jr;tllJCCcu' 
* 116S..JI7.S ::elB 3~0'.\11 re:a:e;.: (..i.l'! 'y :~' ubt.Tit.•l•!i!\!U &Jt:ttl($) 

Page 1 of 2 
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INN0CALfM 
INNOVATIV E CALIBRATIO N SOLU TIO NS 

(:').•, rr.<t n.lf"olmr ('_.,-,.,r • '.l?·~-.~(l ~ :·'< ll ~c .• ; !.•'r'x 1 • -~ 

i'C'~Ll. Fr-:rr ·,.&;:·-lt·o-~Z..?~ . r;..~. ~;j !-£.·~!-~~~·. . V,\ 'l· • ..- 1'1'hiC :llSof.Jtl~n;... C.~r'\ 

NIST-TRACEABLE CALIBRATION CERTIFICATE 
CiltJlog Nu111bcr 17006-03 Certlfrcdte Relerer1r. 1' Number 4145105-00- 1 

Instrum e nt To I cr~ncc 

lt tn lt I : J. I sr. ;~ le c1 1V1Ston J 
Equipment " As Found " Equ i pment " As left" 

1'-ltiiJSIIrr!d In: Tr.st Points r:t~ild•ng Ocvration CLO.T r c~t Pohl t!i Rcadn1g [h~vtauon 

.::::: :\;:tf'::: .• .:~:~~~}']'-~'::::::~~~~~::.:' .::: .. ~:o.: i~~; .:.;_.·: . .J ..... '32.155 32.0 ·0.1SS 
55.0 0 097 ....J 54.903 55.0 0.09 / 
~-~$;::.-:·-".·>~()~~:::=-':'·:··:-!. :'· ·.:: ··::.:·$~~~. :· 83.4 ; <· ·~· O.O!:IS 

----------- --' ' " 1 N()!e .. . . C::hFrrJo: m;;tl< llr>(larsr.;; 0 0 T Cl)•.><ll'1 •<111•e<~Ll'> 111!: o:.:: ur;.tru•~ut ·~ Oul 01 Tul~<uu;e. 
This cetttfrc<Jl e WilS p~rformed und~;r thP c:lfmat~ cMtrciieo lab condition~ of · 2 0 °( 57 %RH 995 mb<11 

1 
Addltlooal Comment " --~ 

7hts ce,1,fiC:Jft! &."-~;; "1 n~! tm 'BIIITh1u~1'S F;'cti"tt.. m ~n an:j .~Jv.rc.$ i·~:;c,~ .)p;;vo·~I)J l(t'ml 1:1/XJC{.:U.'. 
• rtBS!Itf!: Oat! !.1'101~1"> rrJ..'~ft::.r:. r-.,.,ry :r; .~!':-:,.·,·~ lf.';:Ff<'i · 'fhil(~.' 

Page 2 of 2 



INTRODUCTION 

EMISSION MEASUREMENT CENTER 
APPROVED ALTERNATIVE METHOD (ALT-011) 

ALTERNATIVE METHOD 2 
THERMOCOUPLE CALIBRATION PROCEDURE 

In EPA Method 2, EPA recommended the use of an extrapolation technique for 
a simplified, post-test, thermocouple calibration procedure using a two 
point calibration: (1) ice bath and (2) boiling water. Because of the 
inherent accuracy and precision of the thermocouple within ±1.30F in the 
range of -32DF to 2S000F, the two- point post-test calibration procedure may 
be replaced with a single-point check. 

A single-point calibration procedure that checks the operation of a 
thermocouple system within ±1.0 percent of the absolute measured 
temperature is all that is necessary to check the system for the presence 
of disconnected wire junctions, other loose connections, or a potential 
miscalibrated emf readout. A system that performs accurately at one 
temperature is expected to behave similarly at other temperatures. 

Therefore, an alternative to the Method 2, two-point, thermocouple 
calibration can be used and the procedure is as follows: 

ALTERNATIVE POST-TEST AND RECOMMENDED PRETEST CALIBRATION PROCEDURE 

After each test run series, check the accuracy (and, hence , the 
calibration ) of each thermocouple system at ambient temperature, or any 
other temperature, within the range specified by the manufacture, using a 
reference thermometer (either ASTM reference thermometer or a thermometer 
that has been calibrated against an ASTM reference thermometer) . The 
temperatures of the thermocouple and reference thermometers shall agree to 
within ±2DF. 

A crimp in the connecting wires or crossed lines that change the location 
of the reference junction will affect readings. Check the continuity of 
the thermocouple by subjecting it to a change in the temperature (e.g .. , 
removing it from the stack or touching an ice cube) . This step will also 
check for l oose connections and reversed connections (noted by a wrong 
change in the temperature) . 

To ensure linearity of the measurements, it is recommended that the emf 
meter be originally calibrated against a NIST traceable or a comparable 
voltage source at several points covering the range of intended use, e.g., 
0, 500, 1000, and 20000F. 

REFERENCE 
1. Shigehara, R.T., E.W. Stewart, Kenneth Alexander, "Simplified 

Thermocouple Cal ibrat ion Procedure", Entropy, Incorporated , contained 
in the EMTIC TSAR Library. 

Prepared by Michael K. Ciolek , EMC 
EMAD, OAQPS, EPA 

EMC ALT-011 
June 21, 1994 



Meter No. 28579 

Pbar: 30.03 

Pre lest cal 

PRETEST METER BOX CALIBRATION 

llcalibratlon Test Meter {CTM) 

llsoGM Serial No.: I 971654 

Acceptable Tolerances: 

Y = +1- 0 .02 from the average 

dH@ = +/- 0.2 from lhe average 

2 

3 

5 
Averaga 

. dH ';;. ,Y 

0 .5 0.9853 

1.0 0.9902 

1.5 0.9921 

2.0 0.9958 

3.0 0 .9954 

Average 0.9918 

Date: 2/27/2003 II 
Operator: M. Ellis II 

l Variation..- OeltaH@ o-Varlatlon 

-0.0065 1.656 -0.0636 

-0.0015 1.743 0.0235 

0.0003 1.722 0.0024 

0.0041 1.733 0.0139 

0.0036 1.743 0.0238 

1.719 

PASSED PASSED 

TRC 
Cuslomer rocused Solutiotls 



I~ 
DeiQH 1.0 

I"' 
Tlme"(mln) 15.00 

'~ . -
, ·•r: 

•:"'" -· ~ 
.:. DeltiH 1.0 

e . 

·"f'~ Cmlnl, 
r-

15.00 

' ;i,-; ;."" 

1.0 

' 11m8 (min)~ 15.00 

- ~- . 

Posl lesl cal template 

POST TEST METER BOX CALl BRA TION 

llcatibration Test Meter (CTM) 

Swt·l 

. 
Stop -
Total Average. 

. . 
.... 

-.-;. 
Sta!i . 

-

llsoGM Serial No.: I 

~ 

' 

Meter • ~ 
Volume . ·· 

249.005 

8.507 

Meter 
Volume 

- :u!l.OOS 

8.580 

•:.;-Meter · 
.J, Volume 

Total" 8.642 
Avei:'ll8 

Acceptable Tolerances: 
Y = +/-5% of Pretest Y 
Pretest Y- 5% 
Pretest Y 

Pretest Y + 5% 

28610 

Tem~nitures, °F 
· .., Meter Mltt'!l" 

In out 

.• 74 . • :-~:; 65 ' -·­
. :•. 77 .. -.·. 65;;~ .. 

77 .. : ·•· 66 ·. 

69.63 
Temperatures, °F • 

72.63 
T emperatu'res, ~E 

Meter ,..- Meter 
. In _ _&._~~"out ~; 

73.75 

0.942 
0.992 
1.041 

;.-" . 

CTM 
Volume . · . 

194.004 

8.426 

.,. ·:-. . 

CTM 
Volume 
194.004 

202..468 

6.464 

CTM 
··. Volume --

:::-. _7202.468 

._·:-, 210.971 :·· 

8.503 

.. 
dH~ ""'-
1.0 
1.0 
1.0 

Average 

Date: 

Operator: 

63.00 

63.00 

CTM •. 

'Temp. "F 
. :::;,-;~63.::;;! 
!~~~:: 
'>2!~63~b' 
. J;~3!.·~; 

63.00 

y 

0.9996 
1.0012 
1.0007 
1.0005 

MBiis - ~- - II 
. · .• ~· II 

CTM 
Flow Rate ' 

(SCFM) 

0.999000 0.570 

- ·. CTM 
CTM Flow Rate 

"' 'v. " (SCFM) 

-. 

~--

0 .999000 0.573 

CTM 
·, v. 

.--. craa ···· 
~ 1:' FlOW Rata 

-(SCFM( 

0.999000 0.576 

Variation<·, 
-0.0009 
0.0007 
0.0002 

PASSED 

TRC 
Ctrslomer Focused SohJtions 
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PROJECT PARTICIPANTS 

Spectrum Glass Company 

Mr. Larry Witsell , Glass Technologist 
Ms. Sherry Van Mondfrans, Environmental & Safety Manager 

Puget Sound Clean Air Agency (PSCAA) 

Mr. Fred Austin, P.E., Source Test Engineer 
Mr. John Schantz, Inspector 

TRC Environmental Corporation 

Mr. Wesley D. Snowden, Senior Program Manager 
Mr. Paul Clark, Field Team Leader I NW Air Measurements Manager 
Mr. Doug Towne, Sample Team Member I Project Manager 
Mr. Matt Ellis, Sample T earn Member 
Ms. Judy Aasland, Report Preparation and Senior Project Assistant 
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DOUG tOWNE ·' I• 
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